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COVER MEMORANDUM

The Washington_State Board of Natural Resources is considering adopting Goals
and Policies and the Commissioner of the_ Department_of Natura]l Resources_Ts

The_department_is issuing the proposed 011 and Eas Leasing Program (OGLP)
sTmuTtaneously with this Environmental Impact Statement on the OGLP, "The two

documents_are meant_to_be read together to_provide_a_complets understanding of

The Final Programmatic Environmental Impact Statement (((R))FEILS) discusses
possibTe environmental impacts (with mitigative measures and alternatives) that
could occur on department-managed lands as a result of activities ((prepesed))
ermitted in the 011 and Gas Leasing Program. Activities ((prepesed)) will be

nfluenced by the diversity of climate, topography, vegetation, soils and popu-
lation density found on department-managed lands across the state.

This ({P})FEIS is prepared in accordance with the Washington State Environmental
Policy Act of 1971 as amended by Chapter 43.21C RCW and rules promulgated by
Chapter 197-11 WAC, effective April 4, 1984.

The department proposes to allow preliminary investigative and exploratory
actions for oil and gas purposes on department-managed land. If exploratory
drilling under a Tease leads to a producing well, the department also propeses
to allow development and production. The development and production phases
shall require an environmental checklist and may require a site-specific supple-
mental envirommental impact statement.

The department could choose to deny any or all exploration activities or refuse
to Tease department-managed lands for oil and gas purposes, but by so doing
would be in conflict with department goals and basic trust responsibilities.

The ((P))FEIS is intended to serve as a baseline for evaluation of proposed 0il
and gas preliminary investigations and exploratory drilling activities only.
The department is ({pwepesing)) ggogtjng a phased review process which examines
site-specific impacts associated with development and production when they
occur. Since the location of potential wells is not known and some time may
elapse between leasing and the development/production phases, these phases are
not analyzed.

The ((R))FEIS does not cover activities on private or federal lands or state-
owned lands managed by other agencies. It also does not address alternatives to
or impacts of actions required by the 011 and Gas Conservation Act. Those regu-
lations are administered as a separate entity by the department's Division of
Geology and Earth Resources on behalf of the 0i1 and Gas Conservation Committee.
A1l oil and gas related management activities on department-managed lands are
subject to those regulations.
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KEY ENVIRONMENTAL ISSUES

Key environmental issues associated with the proposed action were fdentified by
department analysis and the scoping process. Those issues are listed according
to frequency of response to the scoping notice. The page numbers on which a
discussion may be found ({4s-aise)) are Tisted below.

- Disruption of fish and wildlife habitat.
Pages 44, 51, 52, 54, 55, 59, 63, 67, 72, 76

. Impacts to threatened or endangered plant and animal species.
Pages 39, 40, 55, 59, 63, 76, 81

. Altered movement or degraded quality of surface water.
Pages 43, 71, 76, 80

. Altered movement or degraded quality of ground water.
Pages 63, 71, 81 /!

Noise. _
Pages 44, 64, 67, 72, 76, 82, 84 3

. Generation and disposal of solid and liquid wastes..
Pages 45, 47, 65, 71, 79, 80, 81, 85

. Release of poisonous or hazardous substances.
Pages 72, 74, 82

* Impacts to unstable soils and steep slopes.
Pages 43, 58

. Increase in erosion due to construction and clearing.
Pages 43, 75

Decrease in air quality due to increased particulates or fumes.
Pages 43, 63, 64, 75, 79

g

- Degradation of public drinking water sources.
Pages 35, 63, 71, 72

Increased road maintenance as a result of increased vehicular use. .
Pages 45, 60
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FACT SHEET

Action Sponsor: The Washington State Department of Natural Resources

Proposed Action: Leasing of department-managed lands for oil and gas
preliminary investigation and exploratory drilling.

Project Location: Statewide

Responsible Official
and Contact Person: Kenneth E. Solt, Division Manager
Lands Division
Mail Stop QW-21
Department of Natural Resources
Olympia, WA 98504
(206) 753-2989

Prepared By: Donald M. Ford and E11is R. Vonheeder

Contributing Editor: Ellen Ellis

Note: An ofl and gas lease is obtained by public auction for department-managed
lands., Listed permits and approvals may be required to conduct preliminary
investigation and exploratory drilling.

Activities may require the following permits and approvals.

0i1 and Gas Lease Department of Natural Resources

Seismic Exploration 0i1 and Gas Conservation Committee
Permit:

0i1 and Gas Drilling 011 and Gas Conservation Committee
Permit:

Right of Entry Permit: Department of Natural Resources

Zone Changes and Local Appropriate County/City Planning or Building
Permits: 0ffices
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Permits for Access
On/0ff County Roads:

Shoreline Management
Permits:

Water Removal Permits:

Hydraulic Project
Approval:

Solid Waste Disposal:
Sanitary Waste Disposal:

Compliance with the
Forest Practices Act:

Compliance with State
Dangerous Waste
Regulations:

Compliance with State
Noise Standards:

Consultation Regarding
Archaeological/
Historical Resources:

Consultation Regarding
Endangered Species:

Consultation Regarding
Wildlife Resources:

Location of EIS
Background:

Cost to ((PR))purchase
((6))copy of this ((R))FEIS:
Date of Issue of ((P))FEIS:

((63esing-Date-for-Publie
Commentss))

Appropriate County Cffices
Appropriate County Planning Office

Department of Ecology

Departments of Fisheries and Game

Appropriate County Health District Office
Appropriate County Health District Office

Department of Natural Resources Division of
Private Forestry and Recreation

Department of Ecology Regional Office

Department of Ecology Regional Office

Office of Archaeology and Historic Preservation
and Washington Archaeological Research Center

Department of Natural Resources Natural Heritage
Program and Department of Game Nongame Program -

Department of Game

Washington Department of Natural Resources
Lands Division

Room 202 : '

Public Lands Buildin

14th and Water Street

Olympia, Washington 98504

{(Jdanuary-155-1985))
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Part Eleven—197-11-96§ SEPA Rules

WAL
WK 197-11-960 Adoption notice.
ADOPTION OF EXISTING ENVIRONMENTAL DOCUMENT
Adoption for {check appropriate box) (3 DNS [Jd EIS (O other

Description of current proposal Programmatic FIS, 071 and Gas lease Program

Proponent Department of Natural Resources (DNR)

Location of current proposal_Department managed lands, statewide

Agency that prepared document being adopted DNR

Date adopted document was prepared 1983

Description of document (or portion) being adopted D€SCribes Natural Heritage Plan and

methods of preservation, and lists of priorities for rare plants,
animals, etc.

If the document being adopted has been challenged (197-11-630), please describe:

The document is available to be read at (place/time) Department of Natural Resnaurces .

Room 201, Public Lands Building, 14th & Water Street, Olympia,WA
8 A.M, - b P.M., Monday-Friday

We have identified and adopted this document as being appropriate for this proposal after independent review. The
document meets our environmental review needs for the current proposal and will accompany the proposal to the
decisionmaker.

Name of agency adopting document

* Contact person, if other than
responsible official Phone

Responsible official __Kenneth E. Solt

Position/title Manager, Lands Division " Phone 753-2989

Address Room 202, Public Lands Building, Olympia,WA 98504

Da:MSignatm M p A ,&a“

w
[Ca. 197-11 —p 52| (1983 Laws)




Part Eleven—197-11-96§ SEPA Rules

— WAL , .
TEE 197-11-960 Adoption notice.

ADOPTION OF EXISTING ENVIRONMENTAL DOCUMENT
Adaption for (check appropriate box) {1 DNS §J EIS I other

Description of current proposal Programmatic EIS, 0i1 and Gas Lease Program .

Department of Natural Resources (DNR)

Proponent

Location of current proposal_Department -managed Jlands, statewide

Title of document being adoptod FOTE@St Land Management Program EIS

Agency that prepared document being adopted___DNR

Date 2dopted document was prepared _November 1983

Description of document (or pon{on) being adopted HeT 1 tage Protecti on-Endangered,
Threatened and Sensitive Species, Natural Area Preserves/Registry

Program. and Cultural Resources, and the FExisting Environmental
Conditions.

If the document being adopted has been chailenged (197-11-630), piease describe:

The document is available to be read at (place/time)
201, Public Lands Building, 14th & Water Street, Olympia, WA
g R.M.-5 PR, Monday-Friday _
We have identified and adopted this document as being appropriate for this proposai after independent review. The

docoment meets our environmental review needs for the current proposal and will accompany the proposal to the
decisionmaker.

Name of agency adopting document _Department of Natural Resources

Contact person, if ather than
responsible official , Phone

Responsible official _Kenneth E. Solt

Pesition; title Manager Lands Division - Phone 753-2989
Address__Room 202, Public Lands Building. 14th and Water Street, Qlympia 98504
o """‘w—r 52} | (1983 Laws)
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BACKGROUND

State trust lands have been leased for o0il and gas exploration since the early
1900s. Over the years, interest has fluctuated. In early years, neither the
private nor governmental sector had any concerns other than leasing a tract of
land and receiving the appropriate rentals. As time passed, concern was
expressed about the impact of underground drilling and the depletion of oil and
gas reserves by too much drilling. Legislation was passed in 1951 establishing
the 0i1 and Gas Conservation Committee (Chapter 78.52 RCW) to issue permits and
~ regulate drilling for oil and gas. '

In 1971 the State Environmental Protection Act (SEPA) (Chapter 43.21C RCW) was
enacted to bring into focus the envirommental impacts that activities could have
on the environment of the state of Washington.

Leasing of state trust lands for 0i1 and gas exploration was subject to SEPA
compliance. Individual lease applications were not investigated as to their
potential impact on the envirorment but an overall checklist was prepared for .
the act of leasing. - Environmental jssues were investigated when permits were
acquired from the 0i1 and Gas Conservation Committee for expioration drilling or
shot-hole seismic surveys. The lease required the lessee to comply with the

permit. Ouring leasing activities in 1979, concerns were raised about the rela-
tionship of oil and gas leasing and exploration to the environment.

In 1981 and 1982 several hundred applications to lease for oil and gas explora-
tion were received by the department. In response to concerns raised at
meetings with state agencies and four public meetings, an environmental
checklist was required for each Tease application. The department then divided
lease applications into three categories, depending upon their relationship to
environmental issues. The categories were: (1) normal leasing, (2) restricted
leasing and (3) withdrawn from leasing because of either law or policy decision
by the Commissioner in areas that are being extensively studied for management
issues. A public auction was held April, 1984, using the category system.

Prior to the auction, the complex process of determining category placement, and
the concerns expressed in public meetings caused the department to begin pre-
paration of a program and 2 programmatic environmental impact statement for oil
and gas seismic exploration and exploratory drilling. All Aprilx 1984, leases
contained a provision that those activities would not be allowed until comple-
tion of the program and environmental impact statement.

During the development of the program and the environmental analysis, the scope
was expanded to include all preliminary investigative activities. The depart-
ment's goal is to make department-managed lands available for leasing, and
through this ((P)})FEIS identify and describe the environmental issues and
propose mitigation measures necessary to alleviate harmful environmental
impacts.




SCOPING

SEPA guidelines (WAC 197-11-408) direct a lead agency to narrow the scope of an
EIS to probable significant adverse impacts and reasonable alternatives,
including mitigation measures.
Through circulation of a Scoping Notice dated June 6, 1984, the department
proposed a programmatic EIS (PEIS) to cover oil and gas leasing, explosive
seismic exploration and exploratory drilling on department-managed lands.
Included with this notice was a Determination of Significance with a listing of
areas of concern previously identified.
A copy of the Scoping Notice and an envirommental checklist were available during
the 21-day comment period which began June 8, 1984. The department received 26
responses from agencies, tribes and the private sector. A summary of the major
areas of concern indicated in the comments and addressed in the PEIS foilows.
NATURAL ENVIRONMENT

Earth

. Steep siopes

. Unsuitable soils

- Compaction of soils

. Erosion increase due to road construction

Air

. Decrease in air quality from increased particulates or fumes.

Water

. Altered movement and degraded quality of surface waters
+ Increased runoff of surface waters

. Altered movement and degraded quality of ground water

. Degradation of public drinking water supplies

Plants and Animals

. Degradation of fish and wildlife habitat

. Impacts to breeding, nesting, calving, wintering or spawning areas




» Impacts to threatened or endangered species of plants and animals

Energy and Natural Resources

- Storage of chemicals and fuels
- Amounts of fuel reguired to sustain exploration operation

- Impacts and damage to forested areas

BUILT ENVIRONMENT

Environmental Health

« Noise
+ Possible spills and explosions
- Possible release of poisonous or hazardous substances

Land and Shoreline Use

- Impacts to wetland, riparian areas and floodplains

» Increased population

* Increased housing requirements

* Light and glare from artificfal light sources

* Aesthetics

* Preservation of historically or ch]turally significant areas
* Removal of agricultural cropland from production

Transportation

* Increased road maintenance
* Increased vehicular traffic

Public Services and Utilities

* Increased police protection
* Impacts to parks and recreation areas

* Disposal of solid and liquid wastes




SUMMARY




PHASED ENVIRONMENTAL REVIEW

0i1 and gas leasing is a nondirected action in that the leasing phase does not
necessarily mean that exploration, development and production phases will occur

or will follow one another in quick succession. When and where drilling will

occur is unknown; thus, considerable time may elapse between phases under am oil
and gas program. The department thus gggE3§_%_Qgg§gg”gnxinggmggzglmg%gjgg_for v
its oil and gas leasing program to allow timely and site-specific evaluation of
later exploration, development and production phases.

A preliminary investigation phase can occur prior to the leasing phase.
Drilling permits from the Qi1 and Gas Conservation Committee are required and
such permits will only be issued following SEPA compliance.

Following leasing and prior to commencing exploration, development and produc-
tion activities, the lessee is required to provide a Plan of Operations to the
department (WAC 332-18-360). An environmental checklist accompanies the Plan of .~
Operations. Acting as lead agency, the department makes a Determination of
Significance or Nonsignificance in accordance with SEPA. If a Determination of
Significance is made, an EIS or Supplemental EIS (SEIS) will be required. ([W1l]}




THE PROPOSED ACTION
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The Department of Natural Resources is authorized to allow 0il and gas explora-
tion, development and production on department-managed lands and has been given
management responsibilities for these activities. Under the 0il1 and Gas Leasing
Program (OGLP) the department proposes to allow preliminary investigative and
exploratory actions for 0il and gas purposes on department-managed land. If
exploratory drilling under a lease leads to a producing well, it also proposes
to allow development and production. The development and production phases
shall require an environmental checklist and may require a site-specific supple-
mental environmental impact statement.

Under the OGLP, the department has the general authority to allow prelease
activities, accept or reject lease applications, auction leases, monitor lessee
activities and provide information to the public on oil and gas Teasing acti-
vity. Actual on-the-ground operations are accomplished by the lessee. The
deparment may ultimately condition or deny any or all of the actions through
policies, Taws, permits and lease conditions. Further, the department may con-

dition or deny any or all of the actions, including leasing, based upon environ-

mental factors.

This Fina]l Programatic Envirommental Impact Statement ({(P))FEIS) forms a

baseline for evaluating proposed major actions related to oil and gas activities.

The ((propesed)} actions are listed in the order in which they appear in the
((R})EEIS. They are:

+ Lands Available for Lease
Leasing of Aquatic Lands
. Water and Wetland Areas

Department-Initiated 0i1 and Gas Lease Applications
« Notification of Qi1 and Gas Leasing

((8)) 9
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« Plan of Operations
Right of Entry

» Seismic Exploration Permits

- Resource Protection

« Road Construdtion

- Preliminary Investigations

+ Seismic Exploratien

» Stratigraphic and Exploratory Drilling

The details of the OGLP are contained in the accompanying program document. The
reader should reference both documents concurrently to gain a comprehensive
description of the program.
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lands.
lands, the goals of their management plans are repeated here.
Leasing Program goals further define forest and aquatic land management.

OVERALL MANAGEMENT DIRECTION

FOREST LAND MANAGEMENT GOALS

Conserve and enhance the natural
resources of state forest land.

Provide a sustained yield of timber
through intensive forest management.

Integrate the needs of nontimber
resources into the management of the
timber resource.

Protect from major losses, such as
those caused by fires, insects, animals
and diseases.

Provide financial support that balances
the level and flow of revenue to the
trusts.

Provide for both the short-term and
long-term needs of the trusts.

Diversify management practices to
moderate economic risks.

Anticipate and respond to market
opportunities.

Provide social and economic benefits.

Provide for multiple use on forest land.

Contribute to the viability of the
forest products industry.

Contribute to state energy production.

The department believes that coordinated planning between management programs
can provide income to the state and the trusts from a variety of activities, yet
maintain a healthy natural enviromment for present and future generations.

( (During-the-3ast-year)) In_1984, the department adopted a management plan for
department-managed forest Tands and issued a proposed policy plan for aguatic
Since the 0i1 and Gas Leasing Program affects both forest and aguatic

The 011 and Gas

AQUATIC LAND MANAGEMENT GOALS

Conserve and enhance aquatic lands
and associated resources.

Meet or exceed envirommental
quality standards.

Maintain or improve the productivity
and usefuiness of aguatic Tands.

Provide high quality habitat for
wildlife on state aquatic lands.

Provide social and economic benefits.

Promote access to and recreational
use of state aquatic lands.

Encourage water dependent uses.

Promote the production on a con-
tinuing basis of renewable resources.

Allow suitable state aquatic lands to
be used for energy and mineral produc-
tion.

Generate income from use of aquatic
lands. ,
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OIL AND GAS LEASING PROGRAM GOALS

v Conserve and enhance the natural resources of state lands. [W1]

Integrate oil and gas resource management with the
management of other state Tand resources.

Protect from and reduce or eliminate losses caused by
erosion, pollution of ground and surface waters and
disruption of wildlife habitats.

« Provide financial support.

Provide a financial yield from oil and gas activities
through lawful land management. :

Provide for both the short-term and long~-term needs
of the trusts and the public.

Anticipate and respond to varying levels of oil and
gas industry activities.

Integrate land uses to moderate economic risks.
“ Provide social and economic benefits.
Provide for multiple use on state lands.
Contribute to the potential of the oil and gas industry.

Contribute to state energy production potential.

- ((2)) 12




POLICIES

Most department policies and procedures for the 0il1 and Gas Leasing Program are
required by statute -- some developed by other agencies or committees. Those
policies will be listed and the governing statute stated. Others, although
required by statute, give the department the latitude to do more than the law
requires. In those cases alternatives will be discussed.

LANDS AVAILABLE FOR LEASE

Proposed Action: [W11)]

A1l department-managed lands are available for oi) and gas leasing, exploration,
development and production unless prohibited or restricted by law, regulation or
Commissioner's order.

Alternatives:

1. Department-managed lands will not be Teased for o0il and gas activities.
{No Action)

2. Department-managed lands will be placed in one of three categories after an
application is received. 0il and gas leasing will be based on each tract's
category. The categories are:

Category I. Lands Available for Normal Leasing -- Tracts on which no
significant environmental impacts will occur.

Category II. Land Available for Restricted Leasing -- Tracts on which
there is a potential for significant envirommental impact.

* Category III. Lands Withheld from Leasing -- Tracts in this category
will be withheld from Teasing until an EIS has been completed and
appropriate mitigation measures determined.

3. Department-managed lands will be placed in ane of two categories. 0i1 and
gas leasing will be based on each tract's category. The categories are:

Category I. Lands Available for Normal Leasing -- Leases will be issued
with site-specific conditions.

Category II. Lands Withheld from Leasing -- Tracts in this category will
be withheld from leasing until an EIS has been completed and appropriate
mitigation measures determined.
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Discussion:

In June of 1983, the department began review of its oil and gas leasing program
to answer concerns about envirommental impacts. At that time it was proposed to
develop a “"category® system and classify lands at the time of application. The
department selected a "three-category" system {Alternative 2} based on degree of
sensitivity. A “two-category" system (Alternative 3) was also considered and
rejected as not differing enough from the previous leasing practice to justify
the added administrative expense..

Alternative 1, the no-action alternative, negates the trust mandate and there-
fore is not a viable alternative.

The three-category system (Alternative 2) is being used by the department until
review and adoption of this PEIS are completed. Its continued use is hampered
because the definitions used are difficult to apply consistently to lands across
the entire state. Alternative 3 has the same difficulty.

The proposed action allows an interested party to apply to lease any department-
managed land {with the stated exception). However, allowing leasing of an area
does not mean that activities will occur. In fact, more often than not, lands
are leased and no activity occurs beyond some preliminary investigation using
existing roads. Any proposed activities requiring a Plan of Operations or an
0i1 and Gas permit issued by the 0i1 and Gas Conservation Committee must have an
applicant-developed envirommental checklist and Plan of Operations approved and
the required permit before work begins. /ﬁaw»4km&wafkﬁ4ww;m%“m, :

The proposed action provides for envirommental protection but allows the
department the flexibility to adjust to changing conditions. The SEPA process
(which could include supplemental environmental impact statements), Natural
Heritage Program and OAHP recommendations must be followed.

LEASING OF AQUATIC LANDS

Proposed Action:

The department is currently withholding department-managed marine and estuarine
aquatic lands from lease. These include lands under the Pacific Ocean out to
three miles, Puget Sound, the Strait of Juan de Fuca, the Strait of Georgia,
Grays Harbor, Willapa Bay, and the Columbia River upstream to Puget Island. A
future decision to allow leasing and exploratory drilling will be made only
after completion of "a future Environmental Impact Statement and a determination
by the Commissioner of Public Lands that the activity would be in the public
interest.” Surface drilling is prohibited by law in and within 1,000 feet of '
Puget Sound and the Strait of Juan de Fuca (RCW 90.58.160).
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Alternative:

There are no alternatives that would further reduce environmental fmpacts and
still comply with the department's proposed Aquatic Land Policy Plan goal to
"Allow suitable state aquatic lands to be used for energy and mineral
production”,

Discussion:

No. discussion is needed since any alternative would have greater environmental
impact.

Proposed Action:

The department will permit oil1 and gas leasing of department-managed lands under
fresh water. Surface drilling is prohibited on these lands. Directional

drilling is permitted beyvond 200 feet of the ordinary high water mark and as
otherwise permitted by law,

Alternative:

Leasing of department-managed lands under fresh water will be prohibited.
{No Action)

Discussion:

The no-action alternative 1s needlessly restrictive and removes many areas of
the state from potentfal production. Prohibiting surface drilling and imposing
limitations on directfonal drilling (the proposed action) will provide protec-
tion from adverse impacts but still allow production.

WATER AND WETLAND AREAS

Proposed Action:

011 and gas seismic surveys, driliing, development and production will be
prohibited within 200 feet of any Type 1, 2, 3, or 4 waters and wetlands of
the state (WAC 222-16-020, -030 and WAC 344-12-040).

Alternatives:

1. 011 and gas sefsmic surveys, drilling, de#elopment and production will be
prohibited within 100 feet of any Type 1 and 2 and 50 feet of any Type 3
and 4 waters and wetlands of the state.

2. 011 and gas activities near, under or on any water or wetlands of the state
will be unrestricted unless otherwise restricted by law,

((24)) 15




Discussion:

Of the alternatives, the proposed action provides the best level of environmen-
tal protection for riparian areas and habitats. A buffer strip of 200 feet
reduces the possibility of serious pollution and sedimentation problems due to
0il and gas activities adjacent to water bodies and riparian zones. The 200
feet is consistent with the definition of "Wetlands," or "Wetland Areas" {WAC
344-12-040.)

Alternative 1 provides a measure of protection to water and wetland areas. The
use of the distance Timitation -- 100 feet in Type 1 and 2 and 50 feet in Type 3
and 4 waters and wetlands could cause confusion in administration and enforce-
ment due to the need to identify the water type before operations may begin.

The reduced distances do not, in the opinion of the department, provide a suf-
ficient safety margin in the event of a fuel or chemical spill.

Alternative 2 provides unsatisfactory protection to water and wetland areas
since current laws concentrate on tidal waters.

DEPARTMENT-INITIATED OIL AND GAS LEASE APPLICATIONS

Proposed Action:

The department may initiate oil and gas lease applications in the name of the
state when it appears the state may benefit.

Alternatives:

1. The degartment will not initiate oil and gas lease applications. (No
Action

2. The department will initiate oil and gas lease applications in areas con-
sidered geologically favorable.

Discussion:

Under the proposed action such leases offered would still be subject to the
same evaluation considerations and conditions as a lease applied for by any
other person. In the event no bid was submitted the lease would not be granted.

Alternative 1 removes the possibility of blocking up areas or initiating
consideration of lands potentially favorable for oil and gas production.

Alternative 2 would allow the department to initiate oil and gas lease applications
only when favorable geologic formations have been located. Such a role would
require the department to take a much more active role in investigation and
exploration.
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NOTIFICATION OF QIL AND GAS LEASING

Proposed Action:

Written ((N))notification of impending oil and gas Teasing will be provided by
fhe department to surface owners of record upon acceptance of oil and gas Tease
applications in the following situations:

*  Severed mineral rights (surface rights have been relinquished by the
state) and

Surface leased by other public agencies. [W1]

Alternatives:

1. Notification of impending 0il and gas leasing will be provided by the
department to surface owners of record upon receipt of oil and gas lease
applications in the following situations:

+ Severed mineral rights (surface rights have been relinquished by the
state) and

Surface leased by other public agencies.
2. Notification of impending oil and gas leasing will be provided by the

department to surface owners of record when surface operations begin in
the following situations:

« Severed mineral rights (surface rights have been re11nqu1shed by the
state) and

Surface leased by other public agencies.

Discussion:

The proposed action provides notification in a timely manner without creating
needless paper work and concern.

Notification upon receipt of the application (Alternative 1} is too early in the
process to serve any useful purpose. Many applications are rejected because of
obvious environmental or operational problems. An additional round of notifica-
tion would be needed to inform owners of record that the application was
rejected.

On the other hand, waiting to do the notification until surface operations

begin (A]ternat1ve 2) takes away the public's opportunity to be involved in
early envirommental analysis. Owners of record are often aware of sensitivities
not identified by the department.
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Once the department determined when the notification should occur, the question
of whom to notify surfaced. Another set of alternatives was deveioped.

Restating the proposed action:

Notification of impending 0il and gas leasing will be provided by the department
to surface owners of record upon acceptance of oil and gas lease applications in
the following situations:

* Severed mineral rights {surface rights have been relinquished by the
state) and

* Surface leased by other public agencies.
Alternatives:

1. Only other state agencies owning or leasing surface rights will be notified
of *mpending oil and gas leasing upon receipt of oil and gas lease applica-
tion. (WAC 332-12-265.) (No Action)

2. Notification of impending 0il and gas leasing will be provided to all sur-
face owners of record upon receipt of oil and gas lease applications.

3. WNotification of impending 011 and gas leasing will be provided to surface
owners of record and existing surface users of record.

Discussion:

The proposed action provides notification to those least likely to be initially
informed by other means. Landowners and leaseholiders are notified prior to
entry. Alternative 1 overlooks others with an interest in the program's activi-
ties. Alternative 2 Timits notification to surface owners. Alternative 3 is
not possible within a reasonable time because of the research needed to deter-
mine the current owners and users.

PLAN OF OPERATIONS

Proposed Action:

A Plan of Operations describing intended activities and measures to mitigate
environmental impacts must be submitted to and approved by the department prior
to entry and initiation of surface operations. The Plan of Operations must be
approved before permits will be issued by the department or the 0il and Gas
Conservation Committee.
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Alternative:

The proposed action is required by WAC 332-12-360. Alternatives that go beyond
the proposed action would not increase envirommental protection.

RIGHT OF ENTRY

Proposed Action:

An operator must obtain a Right of Entry permit from the appropriate ((BNR))
department Area ((0))office to conduct surveys on department-managed land. The
operator must also contact the appropriate department Area office prior to entry
upon the land.

A Right of Entry permit is not required to conduct surveys on department-
managed land under an oil and gas lease provided the lessee of such land is
contracting for or conducting the survey.

Alternative:

A no-action alternative would ignore the rights of surface lessees and surface
owners of record and is thus considered unreasonable.

SEISMIC EXPLORATION PERMITS

Proposed Action:

Shot-hole seismic exploration requires a permit issued by the 0il and Gas
Conservation Committee (WAC 344-12-050).

Alternatives:

1. The proposed action is required by WAC 344-12-050, thus a no permit (no
action) alternative is not viable.

2. A lTease will be required to conduct seismic exploration.
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Discussion:

To obtain the permit required by WAC 344-12-050 the operator must submit a
completed environmental checklist. The permitting process ensures early iden-
tification of possible areas of concern and incorporation of appropriate mitiga-
tion measures in the operator's Plan of Operations.

Alternative 2 would require a lease for seismic exploration. A lease does not
add any envirommental protection measures not required by the 0il and Gas
Conservation Committee for the permit. This option would mean that completion
of short-term exploratory activities could be delayed until an oil and gas auc-
tion was held.

The proposed action allows exploration of potential oil and gas producing areas
without needless delays and expense while still providing necessary environmen-
tal protection measures.

RESOURCE PROTECTIONI

PLANTS AND ANIMALS

Proposed Action:

Avoid impacts on plant and animal species considered endangered in Washington.
Within trust management obligations, avoid impacts on species considered
threatened, and consider avoiding or lessening impacts on species considered
sensitive.

Alternatives:

1. Provide only the protection for endangered, threatened and sensitive
species that federal law requires; or

2. Avoid impacts to all endangered, threatened and sensitive species.
Discussion:

The proposed protection will help prevent extinction or extirpation of
endangered species. Considering sensitive species during the oil and gas

leasing process protects many habitats or populations that might otherwise be
lost because of the operator's or lessee's lack of information.

1 These policies and alternatives parallel those adopted by the Board of N
Natural Resources for the Forest Land Management Program.
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Protection provided by federal law (Alternative 1) is very limited. At present, no
no plants and few animals that might live on department-managed Tand are listed
on federal lists as endangered or threatened.

A program based on avoiding impacts on all endangered, threatened and sensitive
species (Alternative 2) would prevent additional species from becoming
endangered and would enhance plant and animal diversity, but it would be costly.
Inventory and data gathering would have to be stepped up dramatically.

It is possible that no oil and gas activity could take place until an inten-
sive on-site survey was done. The land use restrictions imposed by this option
may not be warranted, since only ((eme)) three endangered and seven threatened
plant species and two endangered animal species on Washington state Tists are
found on department-managed land as of ((Oeteber;-1984}) January 1985.

NATURAL AREA PRESERVES AND THE REGISTRY PROGRAM

Proposed Action:

Preserve plant and animal diversity by designating certain parcels of state
land under the Registry Program and in Natural Area Preserves.

Alternatives:

1. Do not use the Registry Program (No Action)

2. Encourage but do not require use of the Registry Program.

Discussion:

The Registry Program provides the department with a method of keeping track of
the Tocation of sensitive sites. The location of oil and gas leasing activities
can often be adjusted if the area needing special care has been identified.

The alternatives of not using or requiring the use of the Registry Program

could cause accidental losses of biolegically significant sites.

CULTURAL RESQURCES

Cultural resources are archaeological or historical sites such as the Indian
pits and cairns on department-managed land near Stevenson.
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Proposed Action:

Administer the 011 and Gas Leasing Program in a manner that identifies and pro-
tects cultural resources.

Alternative:
Make no special effort to identify or protect cultural resources. {No Action)
Discussion:

The proposed action will supplement the capabilities of the Office of
Archaeological and Historic Preservation (0AKP) which will reduce the risk of
accidental damage or destruction of cultural resources. Methods to identify and
protect them will be part of the oil and gas leasing process. Department
managers, because of additional training and knowledge, will be able to adjust
proposed activities, avoiding needless damage.

The alternative makes no special effort to identify or manage cultural resour-
ces. Instead, it relies entirely on OAHP for identification and management
direction. Since OAHP is understaffed and underfunded, this would reduce the
department's ability to protect cultural resources.

ROAD CONSTRUCTION

Proposed Action:

A1l roads constructed for conducting examinations, drilling, development and
production activities on premises leased for oil and gas purposes shall ({eemply
with)) meet or exceed Road Construction and Maintenance Standards as specified

by the Forest Practices Board (Chapter 222-24 WAC). [Wl, W5}

Alternative:

A1l roads constructed for conducting examinations, drilling, development and
production activities on premises leased for oil and gas purposes will conform
%o those s?andards approved and specified by the department. (WAC 332-12-460.)
No Action

Discussion:

Nothing in the proposed policy denies the department the option of prohibiting
road construction on certain sites. The proposed action provides a successful
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method already in place to control envirommental impacts of road construction.
It assures unbiased assessment of operator performance. The preferred option
also would provide access roads acceptable for other management purposes,
possibly reducing future construction impacts and costs.

The alternative is silent about who establishes the standards and if they will

be developed for the entire 0il and Gas Leasing Program or on a case-by-case
basis. The criteria to be used to establish standards are not stated.

Preventing environmental damage is not a clear mandate of this option. Further
construction and improvements may be necessary to allow other uses of these roads.

PRELIMINARY INVESTIGATIONS

Proposed Action:

Preliminary investigations on department-managed lands will be allowed with a
Right of Entry permit. Site-specific conditions may dictate certain restric-
tions.

Some preliminary investigation§ will be prohibited on water and wetland
areas. '

Alternative:

Preliminary investigations will be prohibited on all department-managed lands.
(No Action)

Discussion:

The proposed action requires a Right of Entry permit which includes an environ-
mental checklist and subsequent SEPA compliance. The permit and Plan of
Operations will stipulate protective and mitigative measures as needed for site
conditions. - ’

The alternative could preclude certain investigative actions on sites where no
environmental damage would occur, thus reducing the opportunities to discover
potential commercial quantities of oil and gas. This would be inconsistent with
the goal adopted by the Board of Natural Resources for the Forest Land
Management Program to contribute to state energy production. It is also incon-
sistent with the proposed goal of the Aquatic Land Policy Plan to allow suitable
state aquatic lands to be used for energy and mineral production.
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SEISMIC EXPLORATION

Proposed Action:

Normally, all seismic exploration methods will be allowed on department-
managed lands. However, site-specific conditions may preclude the use of
certain methods entirely or limit or modify their use.

Alternative:

A1l seismic exploration methods will be prohibited, (No Action)

Discussion:

The proposed action is permissive only to the point that restrictions against
sefsmic exploration will be made on a site-specific basis. A Right of Entry
permit is required. A SEPA environmental checklist for explosive sefsmic
exploration 1s requisite to the Right of Entry and subsequent SEPA compliance is
required. The required Plan of Operations may propose mitigative combinations
of seismic exploration methods.

Since some seismic methods would impact certain areas less than others, elimi-
nating all seismic methods regardless of impact 1s too harsh.

It could also curtail or preclude an opportunity to discover ofl and gas on
department-managed lands. Therefore, the no-action alternative is considered
inconsistent with the goals and policies of the department.

STRATIGRAPHIC AND EXPLORATORY DRILLING

Proposed Action:

011 and gas stratigraphic and exploratory drilling will be allowed on
department-managed lands under the following conditions:

* A valid lease 1s required and
* The lessee must submit a Plan of Operations for approval by the 011 and Gas

Conservation Committee and the department prior to commencement of drilling
and obtain a darilling permit. (WAC 332-12-360 and 344-12-050.) [W1]
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Alternatives:

1. Prohibit oil and gas stratigraphic and exploratory drilling on department-
managed lands {No Action).

2. Allow stratigraphic drilling but prohibit exploratory drilling on
department-managed lands.

3. Restrict stratigraphic and exploratory drilling to certain geographic areas.
4. Restrict exploratory drilling to certain geographic areas.

Discussion:

Submission of an enviromnmental checklist and a2 Plan of Operations for
department approval prior to issuing a drilling permit will ensure that
an environmental analysis of the site has been made.

Alternatives 1 and 2 are contrary to the department's proposed 0il and Gas
Leasing Program goals and the trust mandate. Prohibiting drilling would also A
render meaningless oil and gas exploration techniques allowed up to the drilling
phases. If exploratory drilling were prohibited, industry would have no incen-
tive to conduct any other exploration, thus virtually eliminating future produc-
tion of oil and gas in Washington.

The department could restrict either or both stratigraphic and exploratory
drilling to certain geographical locations (Alternatives 3 and 4), such as
southeastern Washington. ((¥hese-alternatives-weuld-eall-for-making-a-judgment
abeus-the-relative-inpertanee-of-environmental-impaetsy))

This_action would remove areas_of possible oil and gas potential from further
testina_and_evaluation;_and ngillg_-Q-EEL'EEQ!.‘.‘{-EQ-QL-QE--§Q§_E§§§iEQ-EI99r@E
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AFFECTED ENVIRONMENT

Three geologic factors are required for the accumulation of commercial quan-
tities of petroleum and natural gas. They are:

An adequate source of petroleum-generating material in the form of organic
material, e.g., marine organisms or plant life;

The presence of reservoir rocks in which important amounts of oil and gas can
accumulate and from which they can be made to flow to wells for production at
satisfactory rates; and

Suitable structural or stratigraphic conditions that provide a means of loca-
lizing and entrapping the o0il and gas in the reservoir rocks.

Six areas of the state are potential areas of interest for oil and gas explora-
tion. They are: Willapa Hills, Puget Lowland, Whatcom County, Olympic
Peninsula, Columbia Basin and certain aquatic lands. The designation of these
areas as having oil and gas potential is based on current state-of-the-art tech-
nology. [EW4]

Until very recently oil and gas were thought to be produced from marine rocks.
Recent research reveals the possibility of obtaining commercial production from
nonmarine or continental rocks. In view of the changing theories of oil and gas
generation, migration and accumulation, no area of the state can be ruled out as -
a potential area of exploration interest. However, the northeastern part of the
state with extensive metamorphism (alteration of the original deposited rocks by
heat and pressure), the Cascade Mountain area with extensive vulcanism and
metamorphism and the metamorphic core of the Olympic Mountains appear to be
unlikely sources of commercial quantities of oil or gas.

In the early days of exploration and development oil and gas were found in ob-
vious geologic features such as anticlines. Anticlines are upward warpings or
folds of the layers of rock l1ike an arch which act as a structural trap (see
Figure 1). ODue to the presence of overlying rocks, the oil and gas migrates to
the highest part of the fold where it is trapped by overlying impermeable rock
layers. In the absence of such impermeable layers the oil and gas would migrate
to the surface forming seeps and tar pits.

Early exploration was initially confined to areas where such anticlines could
be readily mapped by geologists. With the drilling of more wells and the study
of the results, the petroleum industry began to realize that other structural
features such as faults could form a trap and stop the migration of ¢il and gas.
A shift in the rock strata may place an impermeable rock layer across a per-
meable layer, forming a fault trap (see Figure 1).

Stratigraphic traps such as pinchouts, truncations, lenses and porosity changes
were also observed (see Figure 1). In a pinchout the deposition process of a
permeable rock layer such as sandstone may be interrupted and the deposition of
an impermeable layer such as clay may take place. Any oil or gas migrating
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Figure 1. Types of 011 and Gas Traps
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through the sandstone could be trapped by the overlying clay or shale due to the
pinchout of the sandstone. Folding and bending of the rock layers may be
followed by erosion and truncation of some layers and subseguent deposition of
other flat-lying layers. If an impermeable layer is deposited over the per-
meable layer, a trap may be formed. In the deposition of some layers, lenses of
permeable rock may be deposited within more extensive impermeable material
forming a trap. Finally, in the deposition of a rock layer a change may occur
in the material being deposited. For example, sand may be deposited with
fine-grained silt or clay in some areas. This fine-grained material may provide
a permeability trap to the migration of oil or gas.

The department's Forest Land Management Program Environmental Impact Statement
(FLMP EIS) (DNR, 1983a) extensively describes general state-wide environmental
conditions by element of the environment. The FLMP EIS divides the state into
seven physiographic provinces: the Olympic Peninsula, the Willapa Hills, the
Glaciated Puget Sound Lowlands, the Cascade Mountain Range, the Okanogan
Highlands, the Blue Mountains and the Columbia Basin (see Figure 2}. Each pro-
vince has its own unique combination of geological and other environmental
characteristics. In many cases, boundaries between provinces are transitional,
with a.mix of certain features at the boundaries. (See Appendix C for a
detailed description of the geology and soils found in these provinces.)

Aquatic lands owned by the state include 11 square miles of harbor area, 140
square miles of shorelands and 205 square miles of tidelands. (See Figure 3.)
The state's ownership also includes the beds of all navigable waters within 3
miles of shore and all the bedlands of the Puget Sound. The department's draft
Aguatic Land Policy Plan (DNR, 1984a) describes the basis for asserting
ownership to these lands. Proposed oil and gas activities on, under or near
waters of the state require completion of the SEPA process. Further discussion
of affected aquatic Tands will be part of that process.
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Figure 2 Physiographic Provinces
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OVERALL MANAGEMENT DIRECTION

The department believes that coordinated planning between management programs
can provide income to the state and the trusts from a variety of act1v1t1es; yet
maintain a healthy natural environment for present and future generations.

((Puring-the-last-year)) In 1984, the department adopted a management plan for
department-managed forest Tands and issued a proposed policy plan for aquatic

lands.
lands, the goals of their management plans are repeated here.

Since the 0il and Gas Leasing Program affects both forest and aquatic

The 0i1 and Gas

Leasing Program goals further define forest and aquatic Tand management.

FOREST LAND MANAGEMENT GOALS

Conserve and enhance the natural
resources of state forest land.

Provide a sustained yield of timber
through intensive forest management.

Integrate the needs of nontimber
resources into the management of the
timber resource.

Protect from major losses, such as
those caused by fires, insects, animals
and diseases.

Provide financial support that balances
the level and flow of revenue to the
trusts.

v/

Y

Provide for both the short-term and
long-term needs of the trusts.

Diversify management practices to
moderate economic risks.

Anticipate and respond to market
opportunities.

Provide social and economic benefits.

v

Provide for multiple use on forest land.

Contribute to the viability of the
forest products industry.

Contribute to state energy production.

AQUATIC LAND MANAGEMENT GOALS

Conserve and enhance aquatic lands
and associated resources.

Meet or exceed environmenta1 quality
standards.

Maintain or improve the productivity
and usefulness of aquatic lands.

Provide high quality habitat for
wildlife on state aquatic lands.

. Provide social and economic benefits.

Promote access to and recreational
use of state aquatic lands.

Encourage water dependent uses.

Promote the production on a con-
tinuing basis of renewable resources.

‘Allow suitable state aquatic lands
to be used for energy and mineral
production.

Generate income from use of aquatic
lands.
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OIL AND 8AS LEASING PROGRAM GOALS

Conserve and enhance the natural resources of state lands.

'Integrate 0il and gas resource management with the
management of other state land resources.

Protect from and reduce or eliminate losses caused by
erosion, pollution of ground and surface waters and
disruption of wildlife habitats.

Provide financial support.

/ Provide a financial yield from oil and gas activities
through lawful land management.

Provide for both the short-term and long-term needs
of the trusts and the public.

;/ Anticipate and respond to varying levels of oil and
gas industry activities.

Integrate land uses to moderate economic risks.
Provide social and economic benefits.
Provide for multiple use on state lands.
¢y Contribute to the potential of the oil and gas industry.
+/ Contribute to state energy production potential.
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DEPARTMENT LEASING POLICIES

Laws applicable to the 0i1 and Gas Leasing Program are too numerous to state

as policy, but all procedures required to implement applicable law are adopted
as departmental policy. Those policies proposed by the department which affect
the administrative process of oil and gas leasing (excluding exploration or
drilling) are briefly described below to give the reader a frame of reference
for further discussion. Since leasing is strictly an administrative process in
which no environmental impacts occur, no mitigative measures are discussed.
Alternatives are discussed in the previous section.

The alternative to an oil and gas leasing program would be a no-lease policy.
A no-lease policy on federal land grant trust lands managed by the department
would be inconsistent with the Washington Constitution and Enabling Act
mandate of generating income for trust beneficiaries.

LANDS AVAILABLE FOR LEASE

A1l department-managed lands are available for o0il and gas leasing. However,
some lands are unavailable because of existing laws, regulations or by order of
the Conmissioner of Publjc Lands. No applications will be accepted on such
lands and the applicant will be informed of the determination early in the
administrative process. '

Some Tands nominated by the applicant may already be in forest production or
under surface lease for activities such as grazing, agriculture and residential
use. 0il and gas activities could pose significant adverse environmental
impacts to the surface lessee's operation. Lease applications will be accepted
only for those tracts where it is determined that significant adverse impacts
will not occur. .

The SEPA process and the department's Sensitive Area Planning process may iden-
tify other lands that will be withheld from leasing. This decision will be
based on site-specific conditions. [Wll]

LANDS AVAILABLE FOR CONDITIONAL LEASE

There are two categories of state-owned lands which may be offered for oil and
gas lease, but the lease document in both cases may be conditioned by various
degrees of restriction or prohibition.

1. The state owns both surface and mineral rights, but the surface rights are
leased for other activities such as parks, wildlife refuges, municipal
watersheds, etc. Such lands may be offered for 0il and gas leasing but
entry and surface activity of any type may be prohibited. Use of this
land for surface activity would be contingent upon completion of an
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Environmental Checklist, further SEPA analysis and acceptable mitigation.
Directional drilling beneath this category of property from adjoining lands
would be permitted %Chapter 78.52 RCW and WAC 344-12-078).

2. The state owns the mineral rights but has relinquished the surface rights
through administrative procedure. Mineral rights on these lands may be
Teased for oil and gas purposes but surface activity by a lessee would be
prchibited unless the lessee 1) obtains a waiver of damages, 2} provides for
full payment of damages, 3) provides surety to mitigate such damages or
4) institutes an action in Superior Court of the county in which the Tands
are located. Seismic exploration and drilling will be allowed contingent
upon complying with SEPA (Chapter 197-11 WAC) and obtaining permits
(Chapter 78.5((3))2 RCH and Chapter 344-12 WAC). Directional drilling
beneath this category of property from adjoining lands would also be
permitted (Chapter 78.52 RCW and ((¢))WAC 344-12-078).

LANDS WITHHELD FROM LEASING

If deemed to be in the best interest of the state to do so, the Commissioner of
Public Lands may withhold any tract of land from leasing for o0il and gas purposes.

LEASING OF AQUATIC LANDS

The department is currently withholding department-managed marine and estuarine
aquatic lands from lease. These include lands under the Pacific Ocean out to
three miles, Puget Sound, the Strait of Juan de Fuca, the Strait of Georgia,
Grays Harbor, Willapa Bay, and the Columbia River upstream to Puget Island. A
future decision to allow leasing or exploratory drilling will be made only
after completion of an Environmental Impact Statement and a determination by
the Commissioner of Public Lands that the activity would be in the public
interest. Surface drilling is prohibited by law in and within 1,000 feet of
Puget Sound and the Strait of Juan de Fuca (RCW 90.58.160).

The department will permit oil and gas leasing of department-managed lands
under fresh water. Surface drilling is prohibited on these lands. Directional
drilling is permitted beyond 200 feet of the ordinary high water mark and as
otherwise permitted by law.

WATER AND WETLAND AREAS

011 and gas seismic surveys, drilling, development and production will be prohi-
bited within 200 feet of any Type 1, 2, 3 or 4 waters and wetlands of the state
as defined by WAC 222-16-020, -030 and WAC 344-12-040.
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DEPARTMENT-INITIATED OIL AND GAS LEASE APPLICATIONS

0i1 and gas lease applications on state-owned lands may be initiated by any per-
son (WAC 332-12-240). In addition, the department may initiate oil and gas lease
applications in the name of the state when it appears the state may benefit.

NOTIFICATION OF OIL AND GAS LEASING

Notification of impending oil and gas leasing will be provided by the department
to surface owners of record upon acceptance of oil and gas lease applications in
the following situations:
Severed mineral rights (surface rights have been relinquished by the state)
and

. Surface leased by other public agencies

PLAN OF OPERATIONS

A Plan of Operations describing intended exploration activities and measures
to mitigate envirommental impacts must be submitted to and approved by the
department prior to entry and initiation of surface operations. The Plan of
Operations must be approved before any permits will be issued. The operator
must conduct exploration activities according to the Plan of Operations.

RIGHT OF ENTRY

An operator must obtain a Right of Entry permit from the appropriate department
Area office to conduct surveys on department-managed lands. The operator must
also contact the appropriate department Area office prior to entry upon the
land.

A Right of Entry permit is not required to conduct surveys on department-managed

land under an oil and gas lease provided the lessee of such land is contracting
for or conducting the survey.
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SEISMIC EXPLORATION PERMITS

Shot-hole seismic exploration requires a permit issued by the 0i1 and Gas
Conservation Committee {WAC 344-12-050).
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POLICIES WITH A POTENTIAL FOR ENVIRONMENTAL IMPACT

Selection of the proposed action for the following policies was guided by an
environmental analysis.

RESOURCE PROTECTION

PLANTS AND ANIMALS

Proposed Action:

Avoid impacts on plant and animal species considered endangered in Washington.
Within trust management obligations avoid impacts on species considered
threatened, and consider avoiding or lessening impacts on species considered
sensitive.

Alternatives:

1. Provide only the protection for endangered, threatened and sensitive
species that federal law requires.

2. Avoid impacts to all endangered, threatened and sensitive species.

ENVIRONMENTAL PROTECTION AND MITIGATION MEASURES

The impacts of the proposed policy and its alternatives are discussed in detail
in the FLMP EIS (DNR, 1983b). Species are listed in the Department of Game
Policy Manual (WFL-po1-.602) and the Natural Heritage Program publication
Endangered, Threatened and Sensitive Plants of Washington (DNR, 1984b)..

Natural Environment

Earth, Air, Water:

No significant impacts are anticipated.

Plants and Animals:

The proposed protection will help prevent extinction or extirpation of
endangered species. C(onsidering sensitive species during the oil and gas
leasing process protects many habitats or populations that might otherwise be
lost because of the operator's or lessee's lack of information.

The q1ternatives could cause accidental loss of irreplaceable plant and animal
species.
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Energy and Natural Resources:

No significant impacts are anticipated.

Built Environment

No significant impacts are anticipated.

NATURAL AREA PRESERVES AND THE REGISTRY PROGRAM

Proposed Action:

Preserve plant and animal diversity by designating certain parcels of state
Jand under the Registry Program and in Natural Area Preserves.

Alternatives:

1. Do not use the Registry Program (No Action)

2. Encourage but do not require use of the Registry Program.

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

The impacts of the proposed policy and its alternatives are discussed in the
FLMP EIS (DNR, 1983b). Sites are selected for the Natural Area Preserve System
based on element priorities and an analysis of element occurrences and site
characteristics. The Natural Heritage Plan (DNR, 1983c) describes the elements
and provides guidelines for their protection.

Natural Envirconment

Earth, Air, Water:

No significant impacts are anticipated.

Plants and Animals: _

The Registry Program provides the department with a method of keeping track of
the location of sensitive sites. The location of oil and gas leasing activities
can often be adjusted if the area needing special care has been identified.

The alternatives, by not using or requiring the use of the Registry Program,
could cause accidental losses of biologically significant sites.
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Energy and Natural Resources:

No significant impacts are anticipated.

Built Environment

Environmental Health:

No significant impacts are anticipated.

Land and Shoreline Use:

Designating certain parcels of land as Natural Area Preserves will remove them
from other present or potential uses.

Transportation, Public Services and Utilities:

No significant impacts are anticipated.

CULTURAL RESOURCES

Cultural resources are archaeological, ((ee)) historical or religious sites such
as the ((Ind#an)) Native American pits and cairns on department-managed land
near Stevenson. ‘

Proposed Action:

Administer oil and gas leasing in a manner that identifies and protects cultural
resources.

Alternative:

Make no special effort to identify or protect cultural resources. (No Action)
ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

The impacts of the proposed policy and its alternative are discussed in the FLMP

EIS (DNR, 1983b).

Natural Environment

No significant jmpacts are anticipated.
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Built Enviromment

Envirommental Health:

No significant 1mpacts'are anticipated.

Land and Shoreline Use:

The preferred option will supplement the capabilities of the Qffice of
Archaeological and Historic Preservation (OAHP) which will reduce the risk of
accidental damage or destruction of cultural resources. Methods to identify and
protect them will be part of the oil and gas leasing process. Department man-
agers, because of training and knowledge, will be able to adjust proposed activ-
ities, avoiding needless damage.

The alternative could cause destruction of cultural resources because of a lack
of sufficient information.
Transportation, Public Services and Utilities:

No significant impacts are anticipated.

ROAD CONSTRUCTION

Proposed Action:

A1l roads constructed for conducting examinations, driiling, development and
production activities on premises leased for oil and gas purposes shall comply
with Road Construction and Maintenance Standards as specified by the Forest
Practices Board (Chapter 222-24 WAC).

Alternative:

A1l roads constructed for conducting examinations, drilling, development and
production activities on premises leased for oil and gas purposes will conform
to those standards approved and specified by the department. (WAC 332-12-460.)
(No Action)

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Road construction impacts are described in detail in the department’s FLMP EIS
(DNR, 1983b). The following is a brief description of specific oil and gas

((42)) 42



leasing process-related impacts. Applicable standards described in the
Washington Forest Practices Rules and Regulations (Washington State Forest
Practices Board, 1982) will be made a part of the operator's Plan of Operations.

Since the department administers the Forest Practices Act (FPA) it could be
argued that there is no difference between alternatives. However, the FPA does
not apply to nonforested areas. The no-action alternative could decrease pro-
tection to soils and water if standards were developed that provided less pro-
tection than the FPA.

Natural Environment

Earth:

Access road building {(may)) will result in compaction and removal of topsoils.
Cut and i1l procedures used in road construction may result in changes in

topography. [W18]

Mitigation: Topsoil removed during road construction will be stockpiled

and used for reclamation of the road. Compaction of soils could be
remedied by scarification after the need for the road is gone. Overall
impacts to topography associated with road building would be minor and
insignificant. Access roads will take advantage of ((pre-existing-natural))
topography whenever possible. [W18])

Air:
Dust from road building may increase particulate matter concentration in the air.

Mitigation: Use of dust-abatement procedures would reduce particulate
concentrations.

Water:

Surface water (streams or rivers) movement and quality may be impacted by
sedimentation due to bridge construction or culvert installation.

Road construction activities may decrease absorption areas and increase
surface runoff. '

Mitigation: Site-specific impacts to surface water quality and movement
by above activities will be identified and mitigation measures will be
described in the Plan of Operations. Such road construction practices will
be guided by ((WAG)) Chapter 222-24 WAC, Forest Practices Standards for
Road Construction.

Catchment and sedimentation basins may be required to regulate increased

runoff of rainwater. Disturbed areas will be held to the minimum required
to reduce runoff.
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Plants and Animals:

Wildlife habitat and unique species of animals or plants may be disrupted

by road building activities. Small mammal habitat will be destroyed or
displaced to other areas. Roads may act as barriers to or corridors for move-
ments, depending on species and time of year.

Vegetation would be destroyed by road construction activities.

Mitigation: Site-specific review of areas to be disturbed by road

building activities will be made using the Natural Heritage data

system to identify sensitive species. The appropriate Department of Game
regional biologist may be consulted to identify areas of nesting, calving

or breeding. A1l findings and recommendations will be considered for
inclusion in the Plan of Operations. Use of pre-existing roads will be
required wherever possible. Some destruction of vegetation is unavoidable.
Public pressure on sensitive areas will increase through easier access. If
necessary, contractors may be required to install gates with locks. [Wl, W16}

Energy and Natural Resources:

No significant impacts to these elements are expected.

Built Enviromment

Envirommental Health:

Noise:

Noise from road building, blasting and earth moving activities and related
support vehicles may pose a nuisance to populated areas.

Mitigation: Noise reduction measures will include proper muffling of
equipment. Construction activities in or near populated areas could be
restricted to daylight hours. Use of topographic or vegetative barriers
wherever possible would reduce noise levels. Measures to control noise
impacts will be made a part of the site-specific Plan of Operations.

Land and Shoreline Use:

Existing Land Use:

Road construction activities may temporarily impose a different land use on
areas already used for other activities, e.g., forest production, grazing, sur-
face mining, etc.
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Mitigation: Road construction will be coordinated with surface users. Proof
of agreement must be furnished before the Plan of Operations is approved.

Aesthetics:

Road building activities and presence of heavy machinery may be offensive
to some and may impair vistas.

Mitigation: Placing access routes behind vegetative and topographic
barriers wherever possible would reduce impacts to vistas.

Agricultural Crops:

Lands under cultivation may be impacted temporarily by road construction.
Mitigation: An agreement between the surface lessee and the cil and gas
lessee regarding damages to cultivated lands will be made prior to
approval of the the Plan of Operations by the department.

Transportation:

Transportation Systems:

Increased heavy vehicle use {e.g., gravel trucks or fuel trucks) on marginal
secondary roads during poor weather could cause damage to pavement or roadbed.

Mitigation: Local seasonal load restrictions on both arterial and
secondary roads will be observed by contractors. '

Vehicular Traffic:

Depending upon the location, increased vehicular movement associated with

road construction may impede traffic or constitute a traffic hazard. Use of
access roads by unauthorized vehicles may inconvenience passage of construction
equipment and supply vehicles. Improvement of access roads for drilling
traffic may in turn encourage greater use by recreational vehicles.

Mitigation: Time limitations may be required 1f passage and movement of
construction equipment and vehicles cause impediments or constitute a
traffic hazard. Locked gates and/or guards may be required to regulate
or prohibit operation of unauthorized vehicles on access roads. Roads may
be barricaded and abandoned at the close of operations.
Public Services/Utilities:
Solid Wastes:

Accumulation of solid wastes and trash related to road building could be both
unsightly and a health hazard.

Mitigation: Solid wastes related to road building activities would be
disposed of at ;pproved dumping spots.
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PLANS AND PERMITS REQUIRED FOR OIL AND GAS EXPLORATORY ACTIVITIES

Aerial Photography and photogeologic interpretation may be used to examine
geologic, topographic and vegetative patterns that could indicate oil and gas
producing formations. This activity occurs early in the investigation process,
before the department becomes involved. No permits are required.

Geologic Mapping is normally conducted on foot from existing trails and roads.

n remote areas the operation may be supported by pack animal, helicopter or
boat. Maps are drawn of geologic features from on-the-ground observations.
Areas to be mapped, transportation methods and timing must be described in the
Plan of Operations. A Right of Entry permit is required.

Magnetic Surveys are normally conducted from the air. Since no on-the-ground
activity occurs, the department imposes no regulations or restrictions.

Gravity Surveys are conducted from aircraft and ground vehicles using existing
roads and trails. Surveys done from aircraft are supported by measurements on
the ground. Areas to be surveyed, methods, survey stations and timing are
described in the Plan of Operations. A Right of Entry permit is required.

Magnetotelluric Exploration and Time-Domain Electromagnetic Soundings normally
use existing roads and trails. These surveys cause slight surface disturbances.
Location of survey sites, methods and timing of surveys are described in the
Plan of Operations. A Right of Entry permit is required.

Geochemical Sampling requires collection of small samples of soil, rock or water
using small scoops or soil augers. This may be done along existing roads and
trails or on foot. Areas to be surveyed and timing of surveys are described in
the Plan of Operations. A Right of Entry permit is required.

Vibratory (or Thumper) Seismic Surveys normally use existing roads and trails.
rea, method and timing of surveys must be described in the Plan of Operations.
Vibratory surveys are prohibited within 200 feet of Type 1, 2, 3 or 4 waters and

wetlands. A Right of Entry permit is required.

and_timing of surveys must be described_in_the Plan_of “Operations. "These™ -
surveys are_prohibited within a mininim_of 200 feet of Type 1, 2, 3 or 1 waters
and wetlands. A Right of Entry permit_and_an_environmental check1ist is™

Explosive Seismic Surveys normally use existing trails and rcads. In remote
areas new trail or road construction may be required. Location, methods and
timing of surveys must be described in the Plan of Operations. These surveys
are prohibited within a minimum of 200 feet of Type 1, 2, 3 or 4 waters and
wetlands. The drilling of the shot-hole (normally less than 200 feet deep)
requires a permit from the 0il1 and Gas Conservation Committee (RCW 78.52.120 and
WAC 344-12-050). An envirommental checklist is part of the permit application.
A Right of Entry permit is required.
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Stratigraphic Test Drilling normally uses small (less than one acre) drill pads
and existing trails and roads. The drillsite is frequently located along an '
existing trail or road. Holes are drilled less than 2,000 feet in depth to
obtain geologic information on the different strata penetrated. ((A-Rian-of
Gperatiens-deseribing-leeat#en;-methedg-equ#pment-and-tim#ng-af-the-aet#v#ty
are-requiredr)) A Plan of Operation which includes location, method, equipment,
timing and_Departmént of §E§-99¥:§52!9V§§_Elaﬂ§ for_disposal of drilling fluids
and_solid wastes, etc., 1s.required. A permit from the 011 and Gas Conseérvation
Committoe 15 required (RCW 78.150.120 and ((Ghe)) WAC 344-12-050 ((WAG))). A
supplemental environmental checklist is part of the permit application. A Tease
is required prior to beginning stratigraphic test drilling. [W11]}

Exploratory Drilling requires access road, drill pad construction and disposal
of drilling fiuid and solid waste. A permit, fees and environmental checklist
are requirements of the 0il and Gas Conservation Act (RCW 78.52.120 and WAC
344-12-050). ((Explevatery-dri}ling-requires-an-appreved-Plan-ef-Operatiens
deser4béng-4eeatien;—methedy-gepartment-eF-EeeIegy-appraved-plans-ﬁar-d#spesal
equipment, tining_and D arthent _of Ecology-approved plans for disposal of =
QgiT_ing_%lgigg‘agg_sgli_ wastes, etc., 1s required. A Tease is required prior
to beginning expToratory driTTing. {
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PRELIMINARY INVESTIGATIONS

Proposed Action:

Preliminary investigations on department-managed lands will be allowed with a
Right of Entry permit. Site-specific conditions may dictate certain restric-
tions, such as seasdn of operation.

Some preliminary investigations will be prohibited on water and wetland areas.

Alternative:

Preliminary investigations will be prohibited on all department-managed lands.
(No Action)

AERIAL PHOTOGRAPHY

Most oil or gas exploration projects start with a survey of the latest

aerial photography avaiiable for the area chosen. Besides serving as a base for
plotting geologic features, aerial photographs can also be used to pinpoint areas
of concern such as game management areas, slide areas, unstable soils, springs

or water supplies and depending upon photograph scale, areas of threatened or
endangered plants and animals.

Aerial photographs are quite similar to planimetric maps. Their great value lies
in portraying a definite and detailed picture of the earth's surface.

A good aerial photograph of an area often serves as the basis for a detailed
geologic mapping project since even the most detailed maps do not portray

exact renderings of access roads, clearings, streams or topographic features

that can be used to locate geologic features in the field. (Compton, 1962.)

In some areas, aerial photographs portray rock units, outcrops and geologic
structure so clearly that features can be drawn on the photographs after very
little field work by the geologist.

GEOLOGIC MAPPING .

Many geologists consider field studies to be the most basic and primary method of
generating geologic data. Some studies may be as simple as visiting a single
roadcut or quarry, noting and interpreting the geologic features observed and
collecting rock samples. On the other end of the spectrum, some detailed pro-
jects require months of geologic mapping, careful and systematic sampling, and
thorough integration of field and laboratory measurements.

Geologic mapping is so essential to field studies the two terms are often used
interchangeably. The mapping function is used to relate data observed at
separate outcrops, plot measurements and details of possible oil and gas bearing
structures and to permit interpretations of features too large to be studied in
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a single rock outcrop. Many oil and gas bearing structures, for example, have
been discovered only after integrating sample observations made over an area of
tens of square miles. When properly interpreted and presented, geologic maps
and supporting data are an excellent means of converting information.

The complement of equipment carried by most field geologists is modest; the basic
requirements are usually limited to what can can be attached to the belt or
carried in a knapsack. Transportation through field areas can be by different
modes. For example, many open areas of Eastern Washington can be traversed

most efficiently by using pack animal or helicopter for support, while geologic
observations in Western Washington's brushy lowlands may require traveling by
truck, motorcycle, foot or boat.

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

The use of aerial photography cannot be denied; thus, the no-action alternative
is not applicable.

Envirommental impacts attributable to geologic mapping and related field work and
observations are considered to be nonsignificant. Prohibiting entry for geolo-
gic mapping would afford no further envirommental protection.

The department requires approval of a Plan of Operations and a Right of Entry
permit before geolegic mapping can be done. Before the Right of Entry permit is
issued, department staff review the current data file to ensure the activities
will not disturb areas containing sensitive plants, wildlife or archaeological
features. Appropriate protective measures are determined through consultation
with the Natural Heritage Program (DNR), the Nongame Program (WDG) and the
Office of Archaeology and Historic Preservation ?g&ggl.

MAGNETIC SURVEYS

Sedimentary rocks favorable to oil and gas formation are practically nommagnetic
as compared to the deeper "basement” rocks. Magnetic measurements provide pat-
terns of magnetic anomalies from which the spatial extent and thickness of sedi-
mentary deposits can be inferred. A magnetic survey is conducted by ajrcraft
using airborne magnetometers. Such a survey would 1ikely be accomplished by
fiights at about 1,500 feet in a grid pattern of approximately 3-mile spacing.

A survey yielding approximately 2,000 linear miles of magnetic profiles would
require about 7 days' flying time if there were no weather delays.

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Environmental impacts from airborne magnetic surveys would be limited to the

effect of aircraft noise on wildlife and local residents. Airborne magnetic

surveys are made over wide areas, irrespective of ownership boundaries.
Mitigation: The only mitigation would be to restrict flights to certain
areas. Restricted airspaces are so designated and controlled by the Federal
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Aviation Administration (FAA). The Department of Natural Resources may not
restrict entry into or through air space above its lands unless it is coin-
cidental with FAA restricted air space. With this exception, there are no
mitigative measures for the impacts identified with airborne magnetic surveys.

GRAVITY SURVEYS

Gravity surveys use both ground and airborne equipment, but most airborne surveys
also require that supplementary gravity meter readings be taken on the ground.
Measurement stations are usually laid out in a grid with spacing from % to
3-mile intervals. Gravity-meter readings are taken on the ground by either
vehicle- or helicopter-transported crews.

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Natural Environment

Earth, Air, Water:
No significant impacts are anticipated.
Plants and Animals:

Envirormental impact is limited to the sound and disturbance of gravity crews,
survey crews and if used, the helicopter. Helicopter support requires Tandings
at frequent intervals which may crush vegetation and temporarily disturb nearby
wildlife. '

Mitigation: The technology has recently been developed to conduct gravity
surveys entirely from the air. Helicopter-transported gravity surveys may
be made using an inertial guidance system, making ground surveying unne-
cessary. Use of this technique would eliminate the damage to plants and
reduce the disturbance to wildlife. The Plan of Operations and Right of
Entry permit procedure would condition gravity survey landings.

The a1tefnative that would prohibit gravity surveys would have no impact.
However, the impacts of the proposed action are so minimal that such prohibition
is unreasonable.

Built Environment

No significant impacts are anticipated.

MAGNETOTELLURIC EXPLORATION

Magnetotelluric (M/T) exploration involves measurement and interpretation of the
electrical resistivity of the earth's crust and resistivity changes with depth
in a region containing tens of square miles. The resistivity and its changes are
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geologically interpreted in terms of rock types and their crustal distribution.
The technique and its variations have proven useful in the Columbia Plateau of
Eastern Washington where sequences of lava thousands of feet thick make deter-
mination of the character of the underlying formations impossible by more conven-
tional geophysical methods. Such an M/T study consists of a series of widely
spaced sites which usually fall into a line. Although the theory behind M/T is
complex, the exploration method is simple, straight forward and produces minimal
impact to the environment.

A typical M/T site is on level ground in loose soil with little or no vegetation
for 1,000 feet on each side. Positions for four lead-alloy electrodes are
surveyed and staked 90 degrees apart (Figure 4) at each location. A hole 2 feet
wide and 2 feet deep is dug at each location. The electrodes are placed in the
hole and partially buried. At a separate location, one vertical and two horizon-
tal induction coils are placed in the ground. The vertical coil is placed in the
bottom of a 5-inch hand-augered hole 6 feet deep. The horizontal coils are
placed in trenches 7 feet long, 6 inches deep and 6 inches wide and separated
from each other by at least 6 feet. The coils and electrodes are all connected
by surface conductors to a service truck with recording and interpretive capabi-
Tities. Recordings are made for 8 to 10 hours at each site. The equipment is
then removed, holes are filled and the site returned to original condition.

The M/T method is emplayed only in remote areas; power lines, telephone Tines,
electric fences, railroads, freeways and wind blowing through trees are all
sources of interference to the very low frequencies being examined.
ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Natural Envirorment

Earth:
Only minor disruption of the surface occurs in connection with this technique.

Mitigation: Simple excavation, backfilling and reseeding by the contractor
would mitigate any impacts incurred.

The alternative to deny these surveys is unreasonable, since impacts of the pro-
posed action are minimal. .

Air, Water:
No significant impacts are anticipated.
Plants and Animals:

Some vegetation would be removed and animals disturbed by the presence of the
survey team.

Mitigation: Impacts to wildlife would be minimized by coordinating explora-
tion activities so they would not coincide with breeding, nesting or calving
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Figure 4, Standard Magnetotelluric Site Layout
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activities, or wintering areas. The Plan of Operations and Right of Entry
permit would stipulate time or area restrictions.

Built Enviromment

No significant impacts are anticipated.

The alternative would provide no further protection than the mitigated proposed
action.

TIME-DOMAIN ELECTROMAGNETIC SOQUNDINGS

Time Domain Electromagnetic (TDEM) soundings is not a new geophysical
technique. The Russians have been using it for over twenty years, but
it hasn't gained popularity in the U.S. yet. TDEM is easier and
guicker to record than Magnetotellurics, does less envirommental
damage, is cheaper per site, and usually produces superior results.
The Colorado School of Mines is the only group we know of using the
technique presently. The source point is a large, about three miles
long, loop of wire which conducts an electrical current produced by a
generator. It gives off a magnetic current which is conducted
throughout the area tested and read and recorded at many locations.
The sounding recording is processed by a complex computer program that
models the geologic structure anticipated beneath the test site and
compares the model with the actual reading, adjusting the model to
both the actual recording and the other recordings taken in the area
of interest. After processing, the results are interpreted to provide
a 'picture' of the geologic structures, its depth, and its size.
(Written communication, David Foley, W. B. Mays and Associates,
Ellensburg, WA to Walter Peck, Department of Game, June 22, 1983.)

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Both M/T and TDEM geophysical survey techniques were used on Department of
Game lands in Eastern Washington within the last two years. Neither technigque
was considered by Washington Department of Game personnel to have lasting and
significant envirommental consequences if simple mitigative measures were
employed. Such measures would include reclaiming shallow electrode trenches,
keeping vehicles on established roads, policing survey-related trash and
avoiding habitat areas in times of breeding or calving. (Walter Peck,
Washington Department of Game, personal communication.)

The no-action alternative would eliminate impacts; however, since impacts are
minimal, prohibition would be unreasonable.

GEOCHEMICAL SAMPLING

Geochemical sampling, as it applies to petroleum exploration, is a technique
whereby soil or rock samples are collected and tested for trace guantities of
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0i1 and gas. Samples may show a higher concentration of these residual frac-
tures than those generally present in the soil, rock vegetation or sediments.

The technique used for soil sampling is uncomplicated and normally requires only
simple hand tools. Samples are collected from certain soil horizons using hand-
augers or small shovels. Soil sampling programs are usually accomplished on
foot using existing trails. The spacing of sample sites will vary, depending
upon the intensity of the sampling program. A more ambitious sampling program
will operate out of a truck and will be conducted along existing roads.

A project undertaken in northern Yakima county by a major oil company in mid-
1984 covered approximately 42,000 acres. One hundred fifty sampling stations
were located and sample apparatus placed at each station. Four to five days
were required to complete the study. A small hydrocarbon collector the size of
a soft-drink can is used at each station; the detection technique is a modern
variation of that used in the 1930s and 1940s. (David Foley, W.B. Mays and
Associates, personal communication.)

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Natural Environment

Earth, Air, Water:
No significant impacts are anticipated.
Plants and Animals:

Personnel conducting a gedchemical sampling program in an area of sensitive
plants or critical game habitat could unknowingly destroy or disturb these
areas.

Mitigation: Entry to sensitive areas ({weuld)) will be denied or restricted
as conditions of the Plan of Operations and Right of Entry permit. Impacts
to wildlife would be minimized by coordinating exploration activities so
they would not coincide with breeding, nesting or calving activities or
nesting areas. [W18]

Built Environment

No significant impacts are anticipated.

The no-action alternative would have no impacts on the natural or built environ-

ment. However, prohibiting surveys would preclude any commercial production of
0il1 and gas in Washington. This would be inconsistent with the goal adopted by
the Board of Natural Resources for the Forest Land Management Program to con-
tribute to state energy production. It is also inconsistent with the ((prepesed))

?oa1 of the Draft Aquatic Policy Plan to allow suitable state freshwater aquatic
ands to be ised for energy and mineral production.
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SEISMIC EXPLORATION

The principle of seismic exploration is derived from seismology, the

geophysical science dealing with earthquakes and related phenomena. Through
controlled generation of accoustical energy pulses near the surface of the
earth's crust, geophysicists are able to locate geological structures which
could contain oi1 and gas. When these pulses or vibrations strike a layer of
rock or other dense material, they divide into three parts: one part returns to
the surface as reflected energy; another travels longitudinally along this layer
at a greatly increased speed and a portion of it also returns to the surface as
refracted energy. The remaining part passes downward and divides repeatedly as
it hits new dense layers. Accoustical energy, returning to the earth's surface,
is transformed by a series of microphones {geophones) into electrical energy,
which in turn is recorded by a seismograph. Recordings yield a seismic section
which is translated into an accurate picture of rock layers beneath the surface.

The two methods are illustrated in Figure 5. The refraction method uses the
principle that the speed of the shock wave varies according to the elasticity
and specific gravity of the rock. Wave speed indicates the depth and type of
rock. In the reflection method shock waves are reflected 1ike an echo when they
strike a surface boundary between layers of different elasticity and specific
gravity. The depth of the reflecting layer can be determined by measuring the
time taken for the waves to travel to and from the reflecting layer. The energy
source is small and relatively closer to the recording instruments for reflec-
tion shooting, while it is larger and farther away for refraction shooting.

A typical operation follows a survey line which transects the area being
studied. This survey line would be part of a grid consisting of parallel lines,
generally spaced at intervals of 2 to 10 miles, which would intersect and be
roughly perpendicular to a second series of lines spaced at similar intervals.
Energy would be induced intc the earth along these 1ines at intervals (or
multiples) of 220 feet. The reflected energy would be recorded by groups of
geophones placed in an array about the energy source. Input from the geophones
js collected and recorded. The data are translated and presented graphically.
From the graphic information geologic structures are interpreted and decisions
are made regarding advisability of stratigraphic or exploratory drilling.

The three most commonly used sefsmic survey techniques are vibratory
(Vibroseis?), conventional (or shot-hole) and air-shot (Poulter).

Proposed Action:

Normally, all seismic exploration methods will be allowed on department-managed
tands. However, site-specific conditions may preclude the use of certain
methods entirely or 1imit or modify their use.

Alternative:

A11 seismic exploration methods will be prohibited. (No Action)
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Figure 5. Comparison of Refraction and Reflection Shooting
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e YIBRATORY SURVEYS

Vibratory surveys (commonly called Yibroseis® - a trademark of Continental 0f1
Company) have been a frequently used seismic exploration technique in recent
years. They are conducted entirely on the surface of the land. Energy is
generated into the subsurface by vibrating the surface over a range of frequen-
cies and durations, depending on prevailing noise conditions and energy require-
ments. The mechanical system is unique in that it is the only system that can
control the pulse frequency (vibration) and duration, making it possible to
match energy transmission characteristics for best signal returns.

A typical mechanical operation uses the following specialized equipment:

Four wheel-mounted vibrator units, gross weight 45,000 1b., 35,000 pounds
on the pad.

One recorder vehicle, gross weight 45,000 1b.

One vibrator tender of similar size and weight to vibrator, gross welght
45,000 1b,

One gravity survey vehicle for data collection and recording.

The number of vehicles used depends on data collection requirements. A typical
operation i{s: The vehicles are arranged in tandem 4 to 5 feet apart at a
*source point". The vibrators are lowered to the ground by hydraulic jacks and
the weight of each vehicle is applied to the vibrator pad. The vibrators are
activated in unison from the recording truck for 20 seconds or less. The trucks
are then moved forward for 18 to 24 feet and activated again. The process is
repeated 6 to 24 times at each source point. A mechanical survey operation
averages 3 to 4 miles daily. The seismic impulses at each source point are
recorded via an array of geophones "spread” on the ground and connected to
recording instruments in the gravity survey vehicle., The geophone spread runs
in a single line 2 to 5 miles long, parailel to the route taken by the survey
vehicles.

Because of the bulk and weight of the vehicles, the system is adaptable only to
neavy-duty land vehicles and cannot be used in steep or mountainous terrain.
The equipment must be used on roads or soils capable of supporting the vehicle
weight, ([W18]

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
Natural Environment
Earth:

Soil compaction at “source points” could result from vibratory operations. In
some areas the soil profile may contain large amounts of clay. Under certain
conditions, ({seme-eiays)) these_soils exhibft a phenomenon known as liquification
when subjected to vibration or shaking., VYibratory operations conducted at the top
of steep slopes could cause partial failure, resulting in damage to property or
peaple at the bottom of the slope. [W18]

((56)) 58




Mitigation: Remedial measures such as soil scarification and, if
necessary, filling cavities and tire marks to original contours will be
required in the Plan of Operations.

If vibratory operations are contemplated in areas where unstable clays or
soils may be present, the lessee or representative will consult with local
((planning-autherities)) agencies or_authorities with_expertise to develop

an acceptable Plan of Operations which wiTT bypass areas of unstable soils. [W18]
The alternative (no action) would have no impacts.
Air:

No significant impacts to air quality or climate are anticipated by the proposed
action or the alternative.

Water:

No significant impacts to water quality, movement or supply are anticipated for
either the preferred action or the alternative. (See Appendix A for further
discussion of vibratory survey impacts.)

Plants and Animals:

The significance of impacts to plants and animals will vary with the type and
amount of vegetation and species present on a particular area.

Compaction of vegetation could occur. Surveying and support operations.could
affect vegetation on either side of the seismic line.

Disturbance to animal 1ife could be caused by noise, human and vehicular acti-
vity and the use of vibratory equipment. Small mammal habitat in source point
areas could be disturbed.

Due to the prohibition of vibratory surveys within 200 feet of Type 1, 2, 3, and
4 waters and wetlands, no significant impact to anadromous fish embryos are
anticipated.

Mitigation: In areas of known sensitive plants and animals, the Plan of
Operations will specify ((minimum)) maximum “corridor” widths ((required))
allowed for passage of survey and support vehicles. The survey operation will
remain inside such a corridor until the area of sensitive species has been
traversed. Survey and support vehicles may be required to use "flotation"
tires in areas where plant survival is critical. Coordination with the
Department of Game regional biologist will be required. Measures recommended
by Department of Game may be specified in the Plan of Operations. Such
measures could include seasonal restrictions or reducing the number of source
points. When a vibratory survey is proposed near known spawning areas,_ a
Department of Fisheries or Game biologist will be consulled and modifica-

- o D L - - - - -

The alternative (no action) would have no impact.
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Energy and Natural Resources:
No significant impacts to nonrenewable or scenic resources are anticipated.
The no-action alternative could inhibit discovery of potential sources of oil
and gas, thus reducing the possibility of commercial production for energy uses.
(See page 55.)
Built Enviromment
The no-action alternative would have no impact on the built environment.
Environmental Health:
No significant impacts to envirommental health are anticipated. Perceptual
impacts may occur. Due to the transitory nature of a Vibroseis survey, these
impacts would be of very short duration.
Mitigation: Timing of vibratory survey activities would be arranged
to reduce nuisance to human beings. Offsetting distances would be
required to reduce impact on structures and wells.

(See Appendix A for a discussion of noise and other impacts of vibratory
exploration.)

Land and Shoreline Use:

Vibratory operations in agricultural areas could cause loss of production due
to passage of equipment and persennel.

Concentration of activity at source points could leave depressions and ruts
which could impede agricultural activities.

Mitigation: The Plan of Operations will stipulate requirements for passage

of personnel and vehicles through agricultural areas. Alternate routes

using existing roads will be considered. If a roadless traverse is

planned, the survey contractor shall provide a waiver of damages or compen-

sation to the surface owner or lessee for damages. The Plan of Operations

will require that al1 land surfaces be returned to original contours.
Transportation:
Local vehicular traffic could be impeded by vibratory equipment and support vehicles.

Mitigation: Timing of vibratory activities would be arranged to reduce
activity at peak traffic hours.

Public Services and Utilities;
Roads may be broken or damaged by vibratory surveys and movement of vehicies.
Mitigation: Survey contractors will be required to post a surety for road

. damages. Survey vehicles will be required to observe state, county and
department road restrictions and weight limitations.
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CONVENTIONAL {SHOT-HOLE) SEISMIC

Conventional (shot-hole) seismic refraction and reflection surveys have tradi-
tionally used explosive charges as energy sources. An explosive charge is deto-
nated at the bottom of a shallow drillhole; the diameter and depth of the hole,
and the size of the charge depend upon local geologic conditions and require-
ments of the survey. A brief discussion of explosives used by shot-hole
contractors and explosive handling requirements are in Appendix B.

The general scheme typical of a shot-hole operation follows. The scheme may be
modified in response to survey requirements, climate, topography and time of
year. {Northern Geophysical of America, written communication.)

Initial Survey -- A three- or four-person engineering party reconnoiters and
surveys the shot-seismic project route. Access routes are flagged and shot-hole
and geophone positions are marked for the main seismic crew. Seismic lines are
usually surveyed in straight lines to align with the regional trend of the
geologic formation being examined. In areas with geographic, topographic or
cultural barriers, reflective surveys can tolerate a deviation of up to %-mile
before the accuracy of the survey will be affected. In a refractive survey,
where the seismic line is longer and shot spacing is wider, a deviation of up

to one mile is allowable. (USDI, 1981.)

The reconnaissance and survey operations are usually done using one or two four-
wheel drive vehicles, road and weather condition permitting. Alternately,
equipment and supplies may be transported by foot or horse.

Access and Method -- After the route for the seismic traverse has been surveyed

and flagged, access roads are cleared and prepared for use by truck-mounted

drilling rigs and support vehicles. Because of increasing expenses associated
with seismic surveying, existing roads are followed whenever possible. (F. Tom
Ise, Consulting Geologist, personal communication.) In remote areas, roads are
built with a minimum amount of earthmoving. In open areas, such as parts of
Eastern Washington, road building amounts to removing large rocks and scattered
trees. Roadbed preparation is minimal. Roads in Western Washington require
more careful attention to construction standards because of soil types and the
amount of rainfall. Drill rigs and support vehicles use the same set of tracks
which keeps the width of the road to a minimum.

Shot-holes are drilled by truck-mounted equipment, often in a wide spot of the
road. The number of drilling rigs used is dependent of the length of the
seismic 1ine, the number of holes and the type of survey. Service and water
trucks usually accompany the drilling rigs.

Once the shot-holes are drilled, each hole is loaded with an explosive

charge and flagged. Orill cuttings, and sometimes gravel, are used to plug the
hole directing the energy of the detonation down into the earth instead of up
into the atmosphere. Detonation occurs as soon as scheduling of recording
equipment allows; however, there may be delays of up to a month. Some shot-
holes may be redrilled and shot a number of times to get the best seismic
return. After drilling operations are complete, the drilling rigs are removed.
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After the drillholes are loaded with explosives, a recarding crew arranges pickup
cables and geophanes along the line of survey. As soon as the recording array is
in arder, the shots are detonated in a prearranged sequence.

Three examples of shot-hole seismig surveys recently conducted in this state
demonstrate the flexibility and wide variation in method and technique. W18}

* A Shell-Arco Jaint exploration project in Eastern Washington conducted a seismic
reflection survey using 100-foot deep shot-hales. A 15-pound charge was placed
in each hole. Access was almost entirely on existing roads. In areas of steep
terrain, seismic stations were omitted entirely. (Carl McFartand, personal
communication.)

* A seismic refraction survey conducted by the U.S. Geolagical Survey north of
Sunnyside required 8-inch shot-holes drilled to a depth of 140 feet. One ton
of explosives was placed in each of four holes. The entire line was 150 miles
tong. (Edward Criley, USGS, personal communication.)

* An AMOCO Production Company expleration project carried portable drills and
back-packed supplies to a reflective survey line in Western Washington. The
survey was on forest lands. To preclude damage to the forest, minimal equipment
was used. (F. Tom Ise, Consulting Geologist, personal communication.)

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

The no-action alternative would have no impacts except those related to locating
0il and gas as described in the earlier discussion on page 55.

Road Construction impacts are described in the department's Forest Land Management
Program. The 0il1 and Gas Leasing Program requires conformance with the Road
Construction Standards of the Forest Practices Act. (Chapter 222-24 WAC.) These
standards were developed to minimize and mitigate road construction impacts on
streams and associated resources. Measures described in the Washington Forest
Practices Rules and Regulations (Washington State Forest Practices Board, 1982)
will be made a part of the Plan of Operations.

Natural Environment

Earth:

Depending on the area traversed by the shot-hole survey crew, soil compaction at
drilling points and along access routes could result. Some cratering of the
surface could occur, depending on the depth and strength of the explosive charge.
The overall degree of impact to soils could be greater than associated with the
vibratory method.

Mitigation: Reclamation measures will be prescribed in the Plan of
Operations. They may include soil scarification, filling the shot-hole
with drill cuttings and gravel and smoothing disturbed areas to original
contours to remove most effects of the passage of equipment and detonation.
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Afr:

Depending on the size and depth of the charge, some dust or gravel may be ejected
from the drillhole upon detonation. Some localized odor from the explosive may
remain for a short time.

Mitigation: Measures to protect air quality will be determined for each
proposed seismic project and made a part of the Plan of Operations. Such
measures may include seasonal requirements to compensate for weather pat-
terns. Proximity to population centers and recreation areas will be con-
sidered.

Water:

Seismic explosions close to springs and wells may cause changes in water levels
or aquifer yield rates.

Mitigation: Buffer areas may be required if the environmental checklist
indicates an area of concern. [W1l]

Plants and Animals: ~ [W1}

Threatened and endangered plant and animal species may be damaged by the presence
of drilling rigs, service trucks and survey personnel.

Depending on vegetative and topographic characteristics of the seismic survey
area, debris escaping from the shot-hole could strip leaves and bark from nearby
trees or could cover vegetation near the shot-hole.

Resident and migratory animals may be disturbed by the presence of the survey
team and equipment. Breeding, nesting, calving and winter ranges may be tem-
porarily disturbed.

Many Washington rivers containing spawning areas (redds) flow through potential
oil and gas exploration areas. Anadromous fish embryos could be damaged by
acoustic shock generated by seismic exploration activities conducted nearby.

Salmonid embryos are susceptible to damage during a critical period between fer-
tilization and the time the embryo develops eyes (the "eyed" stage). This period
begins in November for salmon and in March for steelhead and lasts approximately
three to four weeks. Variations in temperature, dissolved oxygen and other fac-
tors may advance or retard the attainment of the "eyed" stage. (Paul Hickey,
Fisheries Biologist, Muckleshoot Indian Tribe, personal communication.)

Salmon redds in the Nisqually River adjacent to an artillery impact area on the
Fort Lewis Army Reservation are of concern to federal biologists. (Jim
Stevenson, Fish Biologist, personal communication.)

In Alaska, seasonal restrictions are placed on construction and blasting
operations in and near river mouths emptying into Prince Willfam Sound until
after the salmonid embryos have attained the "eyed" stage. (Brian Allee, Prince
William Sound Aquaculture, personal communication.)
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Although the effects of underwater explosives on both marine and freshwater
organisms is well-documented in the literature, information regarding the
effects on anadromous fish redds from standard drilled shot-holes is notably
absent. However, since most seismic charges are placed 100 to 150 feet below
the surface and will be offset at least 200 feet from any bady of water, the
department tentatively concludes that seismic exploration conducted under the
proposed policy and current laws and regulations will not cause significant
damage to anadromous fish spawning areas.

Mitigation: Natural Heritage and Nongame Program data files will be
searched. If the presence of sensitive plant or animal species is
indicated, Heritage staff will be consulted for appropriate protection
measurses. Survey routes, timing and duration may be adjusted to reduce
impacts. Protection measures will be made a part of the Plan of Operations.

Coordination with local Department of Game managers will be required for
proposed operations on lands leased to the Department of Game. Known areas
of breeding or nesting will be identified and the seismic survey schedule
may be adjusted to accommodate these critical times. [W6, W18}

A minimum of 200 feet 1s requived between exploration activities and Type 1,
2, 3 or 4 Waters. When a seismic activity is proposed near known spawning
areas, a Department of Fisheries or_Game biologist will be consulted and

modifications based on Fisheries' or Game's recommendations will be made to
the Plan of Operations. [i5, W18]

Energy and Natural Resources:
Scenic Resources:

Hovemént and operation of equipment in arid areas may create dust clouds which
could temporarily impair visibility.

Mitigation: Dust abatement chemicals such as ESI-BOND® may be applied to
roads to reduce dust. More properly known as an envirommental stabilizer,
ESI-BONDY was used by Weyerhaeuser Company to control ash during operations
near Mt. St. Helens. (Neil Wolbert, Wolbert's Spray Service, Tacoma, WA
personal communication.) [W18)}

In areas of scenic interest, operations may be timed to avoid daylight or
peak visitation hours. Hours of operation could be stipulated in the Plan of
Operations.

Built Enviromment

Environmental Health:
Noise:

The report and concussion associated with explosives used in refractive seismic
operations may be a source of nuisance and irritation.
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Mitigation: Detonation timing will be conditioned by the Plan of
Operations. Charge quantity, shot spacing and proximity of population cen-
ters will be considered. Movement of equipment and normal operations may
be rescheduled to reduce annoyance in populated areas.

Land and Shoreline Use:
Lighi and Glare:

Schedules may be adjusted to mitigate noise and dust impacts, Switching to
night operation may create impacts from lights.

Mitigation: Scheduling would be arranged to most effectively compensate
for impacts. Seismic operations are transitory and of short duration.

Historic and Cultural Preservation:

Seismic exploration lines often traverse distances of tens of miles for one sur-
vey. They may bisect or parallel historic or archaeologic sites.

Mitigation: Prior to approval of the Plan of Operations, the appropriate
department Area office(s) will ascertain the location of local archaeologi-
cal or historical sites. If necessary, adjustments to the proposed route
will be made in the Plan of Operations.

Agricultural Crops:

Seismic surveys through an agricultural area may cause some destruction of crops
and damage to private roads. Compaction, rutting and cratering may occur.

Mitigation: Before a seismic traverse is allowed to cross department-leased
agricultural lands, the contractor will be required to reach an agreement
with the surface lessee regarding damages. The Plan of Operations will
require that the site be returned as close to original conditions as
possible before the contractor will be released from the damage agreement.
Damages to crops will be compensated according to terms arranged between the
surface lessee and the contractor.

Transportation:

The small amount of vehicular traffic generated by a shot-hole seismic traverse
will be insignificant and should be easily absorbed by existing road networks.

Public Services and Utilities:
Solid Wastes:

No significant impacts are anticipated. The Plan of Operations requires removal
of all solid wastes before the bond or surety is released.
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Mitigation: Seismic_exploration _requires a Plan_of Operations, SEPA

---------------------- oy S o gy - - - -
.

compliance_and a_permit from the 071 and Gas Conservation Committee
Tha contractor wil1 be requirad to estabTish offsefting distance for
seismic_exploration_in accordance with_facility design requirements. [W13]
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« AIR-SHOT (POULTER) SURVEY (SURFACE EXPLOSIVES)

The air-shot, or Poulter, technique also employs explosives as an energy source,
but detonation occurs on or above the ground surface. A Poulter survey jis con-
ducted similarly to conventional surveys,

The general layout and spaeing of the geophone spread is similar to those for a
vibration or conventional operation. Total length of the spread may be up to 5
miles. A total explosive cﬂirge of 30 to 60 pounds is used, divided into 2~ to
5-pound packages arrayed about the source point in various patterns. The pat-
tern and size of the charge most effective for a particular area is determined
by field conditions. The explasives are attached to stakes approximately 3 feet
above ground, or laid directly on the ground if disturbance of the vegetation is
not critical. After detonation, cables and geophones are picked up and shuttled
forward to the next source point. Average progress along the line is 3 to 4
miles per day. [W18]

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

The no-action alternative woyld have no impacts on the Built Environment. See
page 55 for impact on Natural Resources.

Natural Environment

Earth:
Soils:

Air-shot detonations may cause craters in the surface soil. Soil compaction
from vehicles will occur if the survey is done off existing roads.

Mitigation: Placing the explosives on stakes will partially reduce the
impacts to the soil. Filling and reseeding craters will be a required
part of the Plan of Operations. 1

Alr:

No significant impact is anticipated,
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Water:
No significant impact is anticipated.
Plants and Animals:

Detonatfon of explosives during an air-shot survey may strip some foliage from
nearby brush and trees.

Sequential open-air detonation of approximately 25 to 50 explosive charges per
mile would generate a substantial amount of noise and shockwave energy that
would carry for distances up to several miles from the detonation point.
Although many species exposed to this technique in the past have been observed
to be disturbed only momentarily and, in fact, have reoccupied areas adjacent
to Poulter shot lines within a few hours following detonation, there is little
scientific evidence as to what extent fish and wildlife resources may suffer
from this type of disturbance. {USDI, 1983.)

During certain seasons, many species are engaged in reproductive activity and
are at the height of their behavioral sensitivity. The noise and shockwaves
associated with Poulter survey detonations would potentially disturb a large
number of species.

Mitigation: Air-shot surveys may be restricted to areas of sparse vegeta-
tion. The impacts are transitory so this kind of restriction will seldom
be used.

Impacts could be substantially mitigated by restricting operations to areas
devoid of significant wildlife concentrations. Inasmuch as these areas are
constantly changing through the year, many areas would be excluded from
exploratory activities for relatively short periods of time. Air-shot
activities near known sensitive areas will be coordinated with a Department
of Game regional biologist. Durational or seasonal restrictions will be
made a part of the Plan of Operations.

Energy and Natural Resources:

No significant impacts are anticipated.

Built Environment

Environmental Health:

Noise:
Sequential detonation of explosive charges along a survey line in areas of human
activity will be a temporary annoyance. The degree of impact is determined

by size of charge, height of charge above the ground, attenuation by wind and
the presence of topographic or vegetative screening.

((68)) 67




Mitigation: Because of the potentially objectionable effect of air-shot
detonations, use of this technigue may be restricted or denied in some
areas.

Land and Shoreline Use:

Recreation:

Use of air-shot seismic techniques near recreational areas may diminish the
recreational experience.

Mitigation: Use of the air-shot method may be conditioned or denied in
certain areas and during certain seasons.

Agricultural Crops:

Passage of survey equipment and detonation of air-shots will damage cultivated
Tands and will temporarily remove the area from production.

Mitigation: Before operations begin, agreement for damages must be reached
with the surface user. This agreement will be made a part of the Plan of
Operations.
Transportation:
No significant impacts are ant1c1pated.
Public Services and Utilities:
Parks or Other Recreational Facilities:

See discussion under Land and Shoreline Use - Recreatfon.

STRATIGRAPHIC AND EXPLORATORY DRILLING

Proposed Action:

0i1 and gas stratigraphic and exploratory drilling will be allowed on
department-managed lands under the following conditions:

. A valid lease is required and
.« The lessee must submit a Plan of Operations for approval by the 0il and Gas

Conservation Committee and the department prior to commencement of drilling
and obtain a drilling permit. (WAC 332-12-360 and 344-12-050.)
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Alternatives:

1. Prohibit oil and gas stratigraphic and exploratory drilling on department-
managed lands (No Action).

2. Allow stratigraphic drilling but prohibit exploratory drilling on
department-managed lands.

3. Restrict stratigraphic and exploratory drilling to certain geographic areas.
4. Restrict exploratory drilling to certain geographic areas.

§;_-R§§trict-§§retigraebis-299-95219295951-9211ling_in-é:§§§_!i§h-§eézsrréneen
faciTities. N13]

- - - - -

Discussion

Submission of an environmental checklist and a Plan of Operations for
department approval prior to issuing a drilling permit will ensure that
an environmental analysis of the site has been made.

The no-action alternative is inconsistent with goals adopted by the department
and may reduce the 1ikelihood of discovering commercial quantities of oil and
gas. See page 55.

Alternative 2 prohibits exploratory drilling, which would eliminate oil and gas
exploration and development in Washington. There would be no incentive to
explore if the final phase were prohibited.

Under Alternatives 3, ((amrd)) 4{{5)) and 5 impacts on all elements of the
environment would be eliminated in cerfain predetermined geographical areas.

In those areas where drilling would be allowed, the impacts would be the same

as the proposed action. The Plan of Operations and permits for allowed drilling
require completion of the SEPA process. The difference between the proposed
action and the alternative is that the proposed action would prohibit actions

on a site-specific basis when the need is determined through the SEPA process.
The alternative would make the decision for a much larger area, possibly as an
administrative decision rather than through the SEPA process.

STRATIGRAPHIC DRILLING

More precise information on geologic structures and stratigraphy near the surface
is often required to corroborate information gained through mapping and geophy-
sical surveys. These data are obtained by drilling one or more stratigraphic
drill holes ("strat tests"). Stratigraphic tests are defined in the 011 and Gas
Conservation Act as being less than 2,000 feet deep.

Stratigraphic drilling is usually accomplished by a truck-mounted drilling
apparatus. A water truck and one or two service trucks may accompany the
drilling rig.

Drill cuttings are brought to the surface from the bottom of the hole by high
pressure air or drilling mud. The depth at which the cuttings were collected
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and the rock-type are idemtified and their age determined. With this infor-
matiom, 2 key or "marker” bed within the geologic formation penetrated by the
hole cam be identified. This fdentification alTows correlation of the structure
beimg drtlled to & known geologfc structure nearby whose characteristics have
already been identified.

Yery little road building is presently done in Washington for access to
stratigraphic dritling sites. IEmstead, contractors make use of the extensive
network of secondary forest management roads already established to reduce both
road construction and rectamatiom costs. (Carl R. McFarland, Geologist, DNR,
persenal commmication)

Rudimentary clearings are used for stratigraphic drilling; the small scale
operatiom requires approximately 1/3 to 1/2 acre. The mud pits are self-
corntained and portable. Depending upon the drilling condition of the strata
penetrated, stratigraphic tests usually require three to seven days of drilling
tim$, Agter the test is completed the drill hole is plugged and the area
reclaimed.

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
Natural Environment

Earth:

Soil compaction may occur due to movement of machinery and support vehicles.
Mitigation: Compacted sofls will be scarified and reseeded as part of
the reclamation requirements of the Plan of Operations. The size of the
truck on which the drill rig s mounted encourages use of drilling
locations on wide shoulders and turn outs of secondary roads and small
clearings. Such use will be encouraged in the Plan of Operations.

Aijr:

No significant impact to this element is anticipated.

Water:

mmhaadeesaseessesnneeeselobeccacssicesssoson il o o o s m i o 0w o b o e b o

The_amount_of surface water necessary as_a base for drilling fluid_is_dependent
dpon depth_and_diameter of the_dri11 figlé_and the physical and_chemical make-up
of the geologic_strata encountered during drilling.” Surface water reguirements

may_vary from_several gallons_per minute_during normal cperations, to 100 or
?erg-se-Igné-eer-@Inuig_fer-ﬁrlsf-eerieéa-if-s-rsulgzieu_ei-érilllns-flaiﬁiiﬁ
ost.

-y -
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Depending_upon proximity of water sources, water for_the drilling_operation may
Be hauled or piped from a_stream or_surface body of water. In_some_instances,

- e ol T - A AT AP e ol S e Y S S S S -

Mitigation: Surface 91559591-°f water_produced during drilling operation

must bé_consistent with Water Pollution_Control Act standards. Hater
rotection procedures, s prescribed by the 011 and _Gas Consérvation

Rct {WAC_344-12-0807, and _egarfmenf_o Ecology regulations

;Cﬁigfers 173218 and -303 WAC] “will1 became_part of the_sile-specific

The SEPA and Sensitive Area Planning processes a2 _determine that_lands
containing public_water sources will_not be_leased. IWIZ, WIS]

Runoff/Absorption: [W4]

Exploratory drilling itself will not_impact runoff. Spills or leakage from
stored bulk_dri11ing ud materials may be_absorbed_and_concentrated in_the

Mitigation: _Storage_of bulk drilling_@gd materials_will _be done only

*5'EN'EEE§§§§§ZéEéEE'ZIEE’ﬁféféﬁéigi-s_!iIIZEE'EEEfiﬁéﬂiiliﬁiéﬁ """

mpermeable_cover. 5_cgg§ain@eg§_Egg@_gggrogga?ng_fﬁg_sfogaae area will
be_reguired: ~Muds_designated dangerou waste [Chapter 1732303 NAC) ma
require special_handling_on-site.

P Sugivipeipgiiper) ~peep-g e e D e

Drilling may allow communication between aquifers of different water quality.
Quantities of brine may be produced in the drilling process.

Mitigation: Proper aquifer protection procedures as prescribed by the
0i1 and Gas Conservation Act (WAC 344-12-080), Department of Ecology
regulations (Chapter 173-160 WAC) and other local regulations will become
part of the site-specific Plan of Operations. These requirements

include sealing off strata and cementing well casings. [H3, Wll, W16}

Brine must be disposed of consistent with DOE standards, which require
injection into an aquifer of equal or lesser quality or may require_special
handling on-site or while in tramsit, and disposal in a designated area

§§§F63€g'EE'BGE?"IRII'HIBI """"""""
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The SEPA and Sensitive Area Planning processes may determine that lands
containing public water sources will not be leased. [W7, W9, W11, W15}

Plants and Animals:
Crushing or obliteration of vegetation may occur around the drill rig.

Stratigraphic drilling operations may disturb animal breeding, nesting or
calving areas for a short time.

Mitigation: Stratigraphic drilling requires a Plan of Operations, SEPA
compliance and a drilling permit from the 0i1 and Gas Conservation
Committee. Some damage to vegetation around the drill site will be una-
voidable. The drilling contractor will be required to compensate surface
lessees for any damages sustained. Reclamation of obliterated areas will
be required as a part of the Plan of Operations. Drilling activities in
areas identified as critical habitat will be restricted or curtailed on a
site- or time-specific basis. Impacts to wildlife would be minimized by
coordinating axploration activities so they would not coincide with
breeding, nesting or calving activities, or wintering areas. [Wl1]

Energy and Natural Resources:

No impactsto these elements are anticipated.

Built Environment
Envirommental Health:
Noise:

Noise associated with the drilling operation and support vehicles may be a
nuisance in populated areas.

Mitigation: Drilling and related activities may be restricted to daylight
hours to reduce the nuisance factor. [Wl1l]

- Release of Toxic Gases:

Hydrogen sulfide (H2S) may be encountered in dangerous quantities during
drilling.

Mitigation: Hydrogen sulfide detectors are required to be a part of every
well drilling rig in areas suspected or known to contain hydrogen sulfide
gas. (WAC 334-12-098(2).) See Exploratory Drilling.
Land and Shoreline Use:
Existing Land Use:
Drilling will be restricted or denied as stated in the department's Aquatic Land
and Water and Wetlands policies (see pages 14 and 15).
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Mitigation: There are no mitigating measures.
Light and Glare:

If round-the-clock operations are conducted, light and glare from illuminated
sources may become a nuisance in populated areas.

Mitigation: If light and glare is a nuisance, glare shields may be
required on drilling apparatus. Hours of work may be restricted to
daylight hours.

Agricultural Crops:

If stratigraphic drilling rigs cross cultivated lands, some crops will be
destroyed.

Mitigation: Prior to crossing a planted area, the drilling contractor must
reach an agreement with the surface lessee regarding damages. The use of
existing roads or tracks will be encouraged whenever possible.

Transportation:

No significant impacts are anticipated.

Public Services and Utilities:

((Ne-signifiecant-impaets-are-anticipatedr))

If stratigga hic_drilling_is_performed_in_the_immediate vicinity of public

------------------------ _—neeasebheseesehemeae

utTTity facilities, damages_could_occur.

Mitigation: _Stratigraphic_drilling requires_a Plan of Operations, SEPA

conpiance 3nd_2 perait fron the 011 and Ca Conseryation Commitiss.

The_contractor will be required fo est Ish_offsetting distance for
stratigraphic_dri113ng_In_accordance with facility design requirements. (W13}

EXPLORATORY DRILLING

Within the continental United States, about 1 out of every 16 exploratory
(wildcat) wells yield significant production during their 1ife (100,000 barrels
of 0il or 1 trillion cubic feet of gas). Only about 1 out of every 140 wells
produce enough to be considered a financial success (USDI, 198lc}. Many upland
and aquatic areas in Washington have been identified as containing the geologic
requirements for accumulation of commercial quantities of oil or gas. Although
over 435 exploratory wells have been drilled in Washington to date, there has
been no commercial production. It has been estimated that there has been only
one exploratory well for every 200 square miles of favorable area.

If data from geclogic mapping, geophysical surveys and stratigraphic tests still
indicate favorable structures or formations are present, exploratory drilling is
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generally the next step in the evaluation process. A lease is obtained and a
Plan of Operations is submitted. It must be emphasized that the deciston to
dril) an exploratory well in Washington requires a commitment of several million
doTlars and possibly a year's time, with absolutely no guarantee that the final
result will he a producing well.

A representative sequence of events followed in drilling an exploratory well
follows. First, an access route to the well site must be built. Usually,
existing roads are improved as required to withstand heavy-equipment vehicle
weights. If a new road must be constructed, it is designed to accommodate heavy
load-bearing equipment and almost continuous traffic. Turnouts are required at
regular intervals. In uneven or mountainous terrain, cut and fill slopes are
necessary. Other factors which could influence road construction are expected
duration of drilling activity, availability of water, season, climate and
topography. The department may specify a route and design which could serve as
access to future timber sales.

At the well site, a drill pad is cleared, graded, leveled and graveled and a
reserve mud pit_excavated. A pad will cover from two to four acres, depending
on Lopography, sTope, drainage characteristics and the permitted depth of the
well. Deep wells ({28,000)) (9,000 feet or more) require a proportionately
larger site. Most of the larger area is occupied by the larger reserve pit,

chemical storage and drill pipe storage.

After the drill pad is finished, the drill rig and support facilities such as
equipment storage sheds, office trailers, and sanitary facilities are erected.
The targe amount of egquipment needed for a drill rig is hauled in on flat bed
trucks and assembled on the drill pad. For example, the AMOCO well drilled near
the Wynoachee River in Western Washington required 72 low-boy semi-trucks and
trailers to transport the rig and support facilities (Neil Thurgood, AMOCO
Production Company, personal communication).

Once drilling begins, the operation continues 24 hours a day. The duration of
drilling operations is influenced by many factors, such as depth, geologic
characteristics of the formation, type, size and condition of the drilling rig
and difficulties encountered in driiling. An expioratory well may require up to
nine months to complete; testing with a smaller “work over" rig could take three
to six months longer.

A major concern during the drilling aperation is the possibility of a "blowout".
A blowout occurs when the pressure of the formation being penetrated exceeds the
pressure exerted by the column of drilling mud and there is no time to increase
mud weight or actuate the blowout prevention equipment (BOPE}). Many wells will
give definite warnings that a blowout is imminent and appropriate preventative
measures are taken. Exploratory wells in Washington are required by the 0il and
Gas Conservation Act (WAC 344-12-092) to have BOPE installed and ready for use
until drilling ceases. Statistics compiled between 1970 and 1980 for California
wells show that of 24,800 wells drilled, only six blowouts occurred during
drilling operations (USDA, 1981).

If commercial quantities of oi] or gas are found, the exploratory well will be
modified to serve as a production well. Such modifications are strictly
controlled by statute.

((71)) 24




If the wildcat well does not result in discovery of commercial quantities of oil
and gas, the well is plugged and abandoned. The site is reclaimed according to
the specifications of the Plan of Operations.

. DRILL PAD CONSTRUCTION AND DRILL RIG ASSEMBLY

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

Road construction impacts are discussed under the policy for Road Construction.

Natural Environment

Earth:
Soils:

Clearing and leveling a drill pad and excavation of the reserve mud pit will
remove some or all of the top soil.

The soil will be deliberately compacted to provide a stable base for the
drilling rig. The degree of irreversible damage from compaction is dependent on
the type of soil encountered on the site. “Bearing strength® of the soil is a
determining factor. If sufficient bearing strength cannot be achieved by com-
paction, pitings will be used to prevent possible rig tip over.

Mitigation: Soil removed will be stockpiled and replaced at the conclusion
of operations. Areas of slide-prone soils will be avoided. At the conclu-
sion of operations, the site will be scarified to reverse compaction and the
stockpiled topsoil spread on the site. Some permanent compaction is una-
voidable.

Topography:
Clearing and leveling the drill site will alter the topography of the local area.
Mitigatfon: Natural clearings and level areas will be used whenever possible.
Air: |
Drill pad construction will create dust. The amount of particulate
concentration will depend on weather conditions and seil type. Drill rig
construction will dramatically increase traffic and therefore could increase
particulates in the air. Orill pad construction and drilling rig assembly nor-
mally takes about two weeks, so impacts will be of short duration.
Mitigation: Compliance with local afir quality standards will be required.
In areas where dust will cause visibility or health problems, dust abate-

ment measures such as sprinkling or use of envirommental stabilizers will
be required in the Plan of Operations. w18}
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Water:

Depending on soil type, surface permeability and topography, runoff may occur
during heavy rainfall. Due to the nature of the operations, runoff may be con-
taminated with both toxic and nontoxic elements such as oil and sediments.

Mitigation: Site-specific requirements to contain runoff will be part
of the Plan of Operations. These may include settling ponds or
catchment basins. The Plan of Operations will also require compliance
with State Department of Ecology ((water-stamdards)) regulations
(Chapters 173-201, -240, -303 WAC). Water-permeable surfacing on the
drill pad may also be required. [wW4)

Plants and Animals:

Impacts on sensitive plant and animal species are discussed in the Resource
Protection section. See also the discussion in the FLMP EIS (DNR, 1983b) and
the Natural Heritage Plan {DNR, 1983c).

Clearing and leveling will destroy existing vegetation.

Animal habitat for several acres will be altered, disturbed or destroyed. Small
burrowing mammals with established residency will be impacted most. Larger,
more transient animals will have to relocate. During drill rig construction,
the large amount of traffic may temporarily increase road kill.

Mitigation: The Plan of Operations will require that drill pads be
located to minimize impacts on game breeding, nesting, calving and
wintering habitat. Native plants and grasses will be planted on the
site at the conclusion of operations. Animals will quickly return
to the site and re-establish residency after abandomnment. The Plan
of Operations may stipulate specific reclamation measures to reduce
long-term disruption of habitat. [W1}

Energy and Natural Resources:

Exploratory drilling sites located away from major fuel "and lubricant distribu-
tion points could temporarily affect local supplies of fuel and lubricants.

Mitigation: Supply procurement will be the responsibility of the operator.

Built Environment

Environmental Health:
Noise: [Wl1l]

Equipment used to clear the drill pad site will create noise. There are two
types of noise environments on state lands: (1) those in remote locations,
generally inaccessible to the public and influenced by few, if any, human
sources of noise; and (2) those closer to human population and subject to
various human-generated sound (e.g., traffic, aircraft, trains, industries,

- and residential uses). Most department-managed lands fall into the first
category.
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Ambient or background noise levels are commoniy 20 to 35 dBAl in remote loca-
tions. Wind blowing through the treetops, rustling leaves and branches, moving
water, rainfall, wildlife and even insects are examples.

Noise level predictions for a particular reception point depend on: 1) noise
intensity, 2) distance and barriers between the source and reception point,

and 3) weather conditions such as temperature, humidity, wind direction and
speed. Because of the complexity of sound propagation, noise level predictions
do not consider obstacles or wind. However, varying terrain and the presence
of obstacles or barriers would reduce noise levels.

The lowest background level measured on state forest land is 27 dBA. This was
in a forest devoid of mechanical or other noise generated by man. Averaging 21
measurements of ambient levels made in "quiet forests" on state land, a value of
34 dBA was determined. (DNR, 1983b.)

WAC 173-60-040 establishes the maximum permissible environmental noise level
based on three classes determined by typical uses.

. Class A EDNA - includes residential (single and multiple family},
recreation and community services.

. Class B EDNA - involves uses requiring protection against noise
interference with speech.

. Class C EDNA - includes economic activities with higher noise levels.
The maximum permissible noise level between 7:00 a.m. and 10:00 p.m.
in Class A is less than or equal to 55 dBA. The noise limitations are
reduced by 10 dBA between 10:00 p.m. and 7:00 a.m.

Noise 1i?1tation is established by the Washington State Department of Ecology
(Table 1).

Table 1 Noise Limitations Established by Washington State
Department of Ecology

EDNA* of: EDNA of
Noise Source Receiving Property
Class A Class B Class C
Class At 55 dBA 57 dBA 60 dBA
Class B 57 60 65
Class ctt 60 65 70

Environmental Designation for Noise Abatement.
t  Generally residential areas
Generally commercial areas
tt  Generally industrial areas
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Noise levels of typical equipment range from 79 dBA (at 50 feet) for a front
loader to 101 dBA for a pile driver. These noise levels are all beyond the
DOE Timitations. However, DOE exempts noises emanating from temporary con-
struction sites as a result of construction activity except in Class A areas
(WAC 173-60-050).

Mitigation: Construction activities will be restricted to daylight hours

in Class A areas. Additional work hour restrictions may be imposed by site-
specific Plans of Operatfons. Construction noise is temporary.

Land and Shoreline Use:
Existing Land Use:

Approximately two to four acres are required for construction of a drill pad
large enough to accommodate a rig capable of drilling 9,000 feet. Deeper wells
require a larger drill pad area because of larger reserve mud pits and material
handling areas.

Aesthetics:

Drill pad construction and drill rig assembly may be considered unattractive.

Mitigation: Topographic and vegetative screening may be used in areas
where the drill site is obtrusive. These measures may be required as
needed in the Plan of Operations.

Agricultural Crops:

Drill pad construction will remove approximately two to four acres of land from
agricultural and forest production until the site is abandoned. Farm equipment
movement may be impeded or restricted.

Mitigation: Prior to construction the lessee or contractor must reach an
agreement on payment for damages. Timber must be appraised and paid for.
If the well is nonproductive, the drill site will be returned to its origi-
nal condition as stipulated in the Plan of Operations.

Transportation:

The site chosen for the drill pad may create local traffic problems. In some
areas the drill site may bisect a local road. Moving personnel, equipment and
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supplies across the road may cause a temporary hazard and impediment to local
traffic. Local recreationists, in particular motorcyclists, may be accustomed
to using the area for off-road vehicle riding. Mud pits and sediment ponds may
create a hazard.

Mitigation: Caution signs and other warning devices will be used as
necessary to warn motorists of hazards. Pits and ponds will be signed and
fenced as needed to prevent accidents.

Public Services and Utilities:

Solid and 1iquid wastes and trash accumulations in the drill pad construction area
could pose a health hazard and be an "attractive nuisance”.

Mitigation: A1l wastes generated by drill pad and drill rig construction
and assembly will be disposed of in a manner consistent with local ordinances
and health regulations.

Range/Forest Fire Hazard:

Clearing of the drill pad site will create brush and slash accumulations that
could constitute a fire hazard under certain conditions. Drill sites in high
grass range areas also create the possibility of a range fire.

Mitigation: Any rubbish or debris that might constitute a fire hazard must
be moved at least 100 feet from the well location (WAC 344-12-095). Site-
specific Plans of Operations may require additional fire protection
measures. These may include filing a contingency fire plan with the local
fire district, stationing fire-fighting equipment on the site and carrying
basic fire tools in all equipment.

. DRILLING
The Tongest lasting phase of the 0il and Gas Leasing Program is exploratory

drilling. This phase also evokes the most concern. Impacts involve both sur-
face and subsurface elements of the environment.

Natural Enviromment

Earth:
No significant impacts are anticipated.
Air:

Emissions from diesel and gasoline engines used to generate electricity will
impact air quality in the local area. Dust and emissions from vehicle traffic
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will be much less than in earlier phases (see Transportation). Temporary
atmospheric inversions could cause dangerous concentrations of emissions.

Mitigation: Normal air movements will disperse emissions. If an inver-
sfon occurs, engine operation will be restricted or stopped until normal
air patterns return.

Water:

Surface Water Quantity: See earlier discussions for_impact_and mitigation

e STRATIGRAPATC DRICLING e s

- - - -

Surface Water Quality: See earlier discussions for_ impact and mitigation
ander STRATIGRAPAIC DRICCIRG. "EW5, WIST™ - )

Runoff/Absorption:

Exploratory drilling itself will not impact runoff. Spills or leakage from
stored bulk drilling mud materials may be absorbed and concentrated in the
underlying soil.

Mitigation: Storage of bulk drilling mud materials will be done only

in an approved area. The storage site will be surfaced with an
impermeable cover. A containment berm surrounding the storage area

will be required. Muds designated dangerous waste_(Chapter 173-303 WAC)

may require special hand1ing while_on-site or_in_transit. [4,"RIST™"

{See ((aise)) earlier discussions for impacts and mitigation ({Frem~-dridi-pad
eonstruetion)) under DRILL PAD CDQSTRUCTION AND DRILL RIG ASSEMBLY.)
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Ground Water Quantity:

Water is required to cool drilling and auxiliary equipment, as part of the
drilling fluid and for potable water. Small amounts of water are used for -
cooling power plants, generators and wash down purposes.

Amount of water necessary as a base for drilling fluid is dependent on depth and
diameter of the drill hole and the physical and chemical makeup of the geologic
strata encountered during drilling. The amount of water necessary may vary

from several gallons per minute during normal operations, to 100 or more
gallons per minute for brief periods if circulation of drilling fluid is lost.

Depending upon proximity to established water sources, water for the drilling
operation may be hauled or piped in from an outside source. In some instances,
a water well may be drilled at the site; if so, quantities of water in local
aquifers may be reduced.

Mitigation: Withdrawal of surface or ground water requires a permit from

the Department of Ecology. Permission from the local municipality may also
be required. [W11]
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Ground Water Quality:

Drilling may allow communication between aguifers of different water quality.
Quantities of brine may be produced in the drilling process.

Mitigation: Proper aquifer protection procedures as prescribed by the 0il
and Gas Conservation Act (WAC 344-12-080), Department of Ecology regula-
tions (Chapter 173-160 WAC) and other local regulations will become part of
the site-specific Plan of Operations. These requirements include sealing
off strata and cementing well casings. [H3, W9, W11}

Brine must be disposed of consistent with DOE standards, which require
injection into an aquifer of equal or lesser quality or may reguire
special handling on-site or while in_transif, and disposal in"a designated
area approved_by OOE.™"TW4, 03, WI6]

The SEPA and Sensitive Area Planning processes may determine that lands
containing public water sources will not be leased. [W7, W14, W15}

Plants and Animals:

The reserve mud pit and settlement ponds may pose a hazard to some animals and

birds, particularly water fowl. They may land on or drink contaminated water.

In some areas the drilling rig may obstruct migratory bird flyways. Birds have
been killed by flying into the rig.

Noises occurring during operations may frighten animals, however most will have
already left the area because of the noise caused by drill pad construction.

Mitigation: The mud pit and settlement ponds may be fenced. Devices to
frighten birds may be attached to the drill rig, but they are not always
successful. Netting may be used over the mud pit_and_settlement ponds.

Once the drilling operation ceases and reclamation is complete, the
animals will likely come back. [W6)

Energy and Natural Resources:

Source/Availability:
Depending on fuel and lubricant requirements and proximity to major distribution
centers, demand from the exploration project may reduce local supplies. The
majority of potential areas in the state are close enough to bulk distribution
plants that long-term shortages are not anticipated.

Scenic Resources:

The presence of the drill rig in certain areas may impair long-range or extended
vistas.

Mitigation: Topographic and vegetative screening may help but total
reduction of impacts is not feasible.

Siting of drilling locations to offset impacts will be required through the Plan
of Operations.
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Built Environment

Envirommental Health:
Naise:

The primary noise during this phase is from diesel engines and generators asso-
ciated with drilling rigs. Noise levels varying from 72 to 80 dBA could con-
tinue day and night. Under usyal operations Washington State ambient neise
standards will he violated in Class A EDNAs.

Sharp, short-duration noise impulses will occur when drill bits are changed or
sections of drill pipe are added.

Mitigation: Construction activities in Class A EDNAs may be restricted to
daylight hours. In areas of noise sensitivity (such as residential areas)
generators may be placed in buildings and drilling rigs insulated.
Topographic and vegetative harriers may also be used to deaden noises. [W1ll]

Release of Toxic Gases or Materials:

Drilling operations may encaunter pockets of hydrogen sulfide (HpS). This gas,
with its characteristic smell of rotten eggs, is easily detected long before
lethal concentrations are reached. {See Table 2.)

Leaking fuel tanks or coolant reservoirs on power generators may contaminate the
sofl. DOrilling mud in the reserve pit may spill over the containment berm during
periods of high precipitation. Blowout of the well will cause a sudden release

Accidental oil or chemical spills may occur during the transport_and handling of
the materials at the drilling site.” IWI5]

e T T Xty T = A e - -

Mitigation: Present state-of-the-art warning devices give audible and
visible indications of H2S presence in the drilling mud at levels far
below human detection. Such warning devices are required in areas

where hydrogen sulfide gas 1s known or suspected {WAC 344-12-098(2)}.

Blowout prevention equipment is requived by the Qi1 and Gas Conservation
Act (WAC 344-12-092). Regular testing and maintenance are also required.

A1l stationary engines will have catch-pans or impermeable barriers beneath
them to keep contaminants from the soil.

A contingency plan for containment of both mud pit materials and chemicals
used in mud control techniques and_accidental oil _spills will be part of
the Plan of Operations. [W15}

A contingency g}an for containment of blowout substances will _be part_of_the

PTan of Operations™™ gwey~ T

——————— - .
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Table 2 Hydrogen Sulfide Toxicity.

Concentration Reactions
10 ppm1 = .001% Normal sense of smell can detect this level
\ of concentration.
20 ppm = ,002 Safe for 8 hours exposure.

100 ppm = .01 - Sense of smell is killed in 3 to 15 minutes,
may sting eyes and throat.

200 ppm = .02 Sense of smell is killed shortly. Stings
eyes and throat.

) DEADLY RANGE:

500 ppm = .05 Loss of sense of reasoning and balance, occurs
along with respiratory paralysis in 30 to 45
minutes; needs prompt artificial resuscitation.

700 ppm = .07 Victim will become unconscious quickly (1§
minutes maximum). Breathing will stop and
death results if not rescued promptly:
immediate artificial resuscitation required.

1,000 ppm = .10 Unconscious at once.

Permanent brain damage could result unless
promptly rescued.

D M o b ol e e ke A okl S D S A A R N D AN O D O AN NN N G S A A D S G D I N R D R S -

1 parts per miliion
Land and Shoreline Use:

Existing Land Use:

Drilling will be restricted or denied as stated in the department's Aquatic Land
and Water and Wetlands policies (see pages 14 and 15).

Mitigation: There are no mitigating measures.
Population:

Little impact on the state as a whole would occur as a result of exploratory
drilling. During the past ten years, a maximum of four exploratory drilling
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rigs were in operation during any one year. The cumulative total of all out-of-
state personnel involved in such activities, including operators, drilling rig
and support personnel, probably did not exceed 50 persons.

Due to a lack of experienced oil drilling personnel in the state labor market,
very few local persons are hired during this phase; most positions are filled by
out-of-state personnel. Due to the relatively short duration of activities,
most do not bring their families. They rely on local motels, hotels and trailer
parks for housing. Community facilities near the exploration activities will
experience very l1ittle tmpact.

Mitigation: Local residents wiTll be hired as much as possible.
Light and Glare:
Round-the-clock drilling will require the use of quartz-halogen or mercury vapor
lights. Glare from these 1ights could be annoying in residential or
recreational areas.

Mitigation: Light and glare from night operations may be reduced by use of
topographic or vegetative barriers. Man-made screening may also be required.

Aesthetics:
The presence of the drilling apparatus may be unattractive to some viewers.
Mitigation: Efforts will be made to keep the drill site clean and orderly.
If coomercial quantities of oil or gas are not found, the drilling appara-
tus will be removed.
Transportation:
VYehicular Traffic:
Traffic associated with the operation, including supply deliveries, shift
changes and the curious, may impede or congest local traffic occasionally.
Traffic during the night may be annoying to nearby residents.

Mitigation: Supply traffic may be restricted to nonpeak hours. Local
traffic rules and restrictions will be observed.

Public Services and Utilities:
Fire:

Failure of the blowout prevention equipment coincidental with a blowout could
release flammable gases into the atmosphere.

Mitigation: Regular maintenance of blowout prevention equipment and care-

ful storage of flammable materials will virtually eliminate the chance of
fire. A fire contingency plan will be required in the Plan of Operations.
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Solid Waste:
Waste materials generated at the drill site include:

1. Solid waste (cement and drilling mud containers, damaged circulating
water and mud pump hosing, damaged drilling rig equipment, e.g. casing,
drill rods, tools, etc.);

2. Liquid waste (drilling fluid, oil and grease); and
3. Sanitary wastes. |

A1l solid wastes are collected in closed containers and disposed of at a site
approved by the state or local agency responsible for waste disposal operations.

Under normal operating conditions the drilling fluid circulates in a closed
cycle and there is no intentional discharge of the fluid. At the termination

of drilling activities or during changes in drilling fluid composition, it is
sometimes necessary to dispose of some guantities of drilling fluid. The liquid
waste is returned by injection under controlled conditions to subsurface strata
containing water of equal or poorer quality, subject to approval of the state.
Dependent upon local evaporation rates, drilling fluids may be permitted to eva-
porate from the mud pit or to seep into subsurface layers, if approved. When
prescribed by state or local agencies, liquid wastes are collected in closed
containers and disposed of at a site approved by DOE. (After drilling is
complete, the mud pits are back-filled, covered with top soil, and graded and
reseeded in accordance with the intended use of the site. Recovery rate of the
reclaimed site is dependent upon local climatic conditions.)

Portable sanitéry units are used to accommodate personnel at the site. These
wastes are also disposed of off-site at approved locations.

Mitigation: No further mitigation measures are needed.

If exploratory drilling is performed in the immediate vicinity of public
p Y ng pe :4 p

- - -t - oy i e D W R U oy e o e o o T e e B 0 -

utTity Tacilities, damages_could_accur.

Mitigation: Exploratory drilling requires_a Plan of Operations, SEPA

conplTance_and s perit from. the 031_and ‘Gas_Consérvation Committee.
The contractor will be required to_establish offsetting_distance Tor

exploratory dri11ing_in_accordance with facility desion_requirements. W13}

RECLAMATION [W10]

Reclamation of areas subject to damages through disturbances from activities
allowable under the 01l and Gas Leasing Program is mandatory. Reclamation
requirements of each lease will consider the site-specific conditions present on
each tract. These requirements will be included in the approved Plan of Operations.
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Upon completion of permitted activities, the Tessee or contractor shall remove
all equipment, structures and facilities, unless otherwise approved by the Lands
Division and the 0il1 and Gas Supervisor (WAC 344-12-145). A final inspection
will be made of the property to ensure that reclamation measures under the
approved Plan of Operations have been followed. Termination of the lease or
permit and release of surety is contingent upon acceptance by the 0il and Gas
Supervisor of plugging and abandonment of work and acceptance by the department
of the quality of reclamation (WAC 332-12-380 and -420).

Reclamation requirements may include (but are not 1imited to) the following
mitigation measures. Reclamation measures unique to a particular area will be
outlined in the Plan of Operations as a site-specific requirement.

» Filling, recontouring and replacement of topsoil and revegetation of reserve
mud pits and drilling sites

- Obliteration and revegetation of temporary access roads [W18]}

« Replanting or compensating the surface lessee or owner for agricultural crops
or forest products

- Repairs to bridges, culverts, roads, overpasses, cattleguards and fences
- Scarification of soils compacted or rutted by vehicular movement

+ Recontouring and replanting of areas where topography has been modified or
vegetation removed

. Disposal of contaminated soils, water and drilling mud in approved dumping
areas ,

+ Sealing strata containing noxious or toxic gases
- Cementation of potentially usable aguifers

+ Proper plugging and abandomment of stratigraphic test holes, seismic shot-
holes or exploratory drill holes

» Replacement of fish, animal or bird habitat destroyed or modified by explora-
tory activities

+ Re-establishment of all or portions of roads and trails [W18)

- Clean up of all trash and debris genera%éd at exploration sites
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Abandon: To cease producing oil and gas from a well when it becomes unprofit-
able. Different steps may be involved in abandomnment: Part of the casing
may be removed and salvaged; one or more cement plugs may be placed in the
bore hole to prevent migration of fluids between the different formations
penetrated by the bore hole; and the well is abandoned.

Aquatic Lands: A1l state-owned tidelands, shorelands, harbor areas and the
beds of navigable water.

Blowout: An uncontrolled flow of gas, oil or other well fluids into the
atmosphere. A blowout occurs when formation pressure exceeds the pressure
applied to it by the column of drilling fluid.

Blowout Prevention Equipment: One of several systems of valves installed at the
well head to prevent the escape of pressure either in the annular space
between the casing and drill pipe or an open hole. Also referred to as BOPE.

Bonus Bid: An offer, oral or sealed, by an interested person to acquire a
lease. Bids are accepted as a one-time payment and must be in excess of the
minimum annual rental.

Casing: Steel pipe placed in an oil or gas well as drilling progresses to
prevent the wall of the hole from caving in during drilling and to provide a
means for extracting oil and gas if the well is productive.

Casing String: The entire length of all the joints of casing run into a well.

Cementing: The application of a liquid slurry of cement and water to various
points inside or outside the casing.

Christmas Tree: The control valves, pressure gauges and chokes assembled at
the top of a well to control the flow of oil and gas after the well has been
drilled and completed.

Condensate: The liquid hydrocarbons recovered at the surface that result from
condensation due to reduced pressure or temperature of the hydrocarbons
existing in a gaseous phase in the reservoir.

Conductor Pipe: A short string of large-diameter casing used to keep the top of
the well bore open and to provide a means of conveying the up-flowing
drilling fluid from the well bore to the mud pit.

Cuttings: The fragments of rock dislodged by the bit and brought to the surface
by the drilling mud.

Development: Work which generally occurs after exploration and furthers

bringing in production, including defining the extent of the oil and gas
resources and construction of support facilities.
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Development Unit: The maximum area of a pool which may be drained efficiently
and economically by one well.

Development Well: 1) A well drilled within a known or proven productive area
of an oil or gas field. (2) A well drilled to permit more effective
extraction of o011 and gas from a reservoir.

Directional Drilling: Intentional deviation of a well bore from the vertical.
It is sometimes necessary or advantageous to drill at an angle from the ver-
tical., Controlled directional drilling makes it possible to reach subsur-
face areas remote from the point where the bit enters the earth.

Drilling Fluid: A fluid circulated within the wellbore from the surface.
Usually a mixture of clay, water and other chemical additives. Air, gas or
water can be used as drilling fluid.

Drill String: The column or string of drill pipe with attached joints that
transmit drilling fluid and rotational power to the drill bhit.

Exploration: The investigation of oil and gas resources by any geological,
geophysical, geochemical or other suitable means.

Gas Lift: Any method used to 1ift liquid to the surface by injecting gas into
the well bore from which production is obtained.

Gravity Survey: Measurements of the grav1tationa1 field at a series of dif-
ferent locations.

Grouting: See Cementing.
Hydrocarbons: Organic compounds of hydrogen and carbon.

Igneous: Those rocks formed by solidification from a molten or partially molten
state.

Lithology: A description of rocks on the basis of such characteristics as
color, mineralogic composition and grain size.

Log: A continuous record as a function of depth of observations (electrical,
geophysical, geochemical) or well cuttings of the rock, exposed in a well
ore.

Magnetic Survey: Measurement of a component or element of the geomagnetic
field at different locations.

Magnetotelluric Survey: An electromagnetic method of surveying in which natural
electric and magnetic fields are measured.

Metamorphic Rock: Those rocks formed in the solid state by pronounced changes
of temperature, pressure and chemical enviromments.
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Permeability: A measure of the ability of fluids or gas to diffuse or pass
through a porous rock.

Plugging: To place cement or mechanical plugs into a well at specified intervals
to prevent contamination of freshwater or oil and gas zones; or to prevent
the interzone migration of fluids.

Pool: An underground reservoir containing a common accumulation of oil or gas,
or both. Each zone of a structure which is completely separated from any
other zone in the same structure such that the accumulations of oil or gas
are not common with each other is considered a separate pool and is covered
by the term "pool*.

Porosity: The ratio of the volume o%"spaces in a material to the volume of its
mass.

Production: Extracting oil and/or gas in paying quantities.

Reclamation: The reasonable protection and rehabilitation of all land subject
to disruption from exploration, development and production of an 0il and gas
resource.

Reserve Pit: A waste pit, usually an excavated earthen-walled pit. It may be
Tined with plastic or other impervious materials to prevent contamination of
the soil.

Reservoir: A section of porous and permeable sedimentafy rock containing com-
mercial quantities of oil or gas.

Sedimentary: Those rocks formed of fragments of other rock deposited by wind or
water.

Separator: Apparatus used for separating oil, gas, water, etc., as it is
produced.

Shot Hole: 1In seismic prospecting a bore hole in which an expiosive is placed
for generating seismic waves.

Shows: A trace of o0il or gas detected in a core, cuttings or circulated drilling
fluid; or interpreted from electrical or geophysical logs run in a well.

Stratigraphic Test or Well: A hole drilled to obtain information on the
thickness, lithology, sequence, porosity, permeability and age of the rock
penetrated. Frequently drilled to evaluate a potentially productive oil or
gas zone.

Surface Pipe: The first string of casing (after the conductor pipe) that is set
in a well, varying in length from a few hundred to several thousand feet.
Some states require a minimum length to protect fresh water sources.

Tank Battery: A group or collection of tanks located at convenient points for
storing o1l prior to transporting by truck or pipeline.

((89)) a1




Treater: Mechanical equipment Used to separate oil from water.

Wetlands: Those areas extending landward for 200 feet in all directions as
measured on a horizontal plane from the ordinary high water mark; all
marshes, bays, swamps, floodways, river deltas and flood plains associated
with or influenced by any stream, river; lake or tidal water; or any com-
bination thereof. ‘

Wildcat Well: An exploratory well drilled for oil or gas on a geologic feature
not yet proven to be productive, in an Unproven territory or to a zone that
has never produced or has not been known to be productive in the general
area.
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APPENDIX A

EFFECTS ON ELEMENTS OF THE ENVIRONMENT DUE TO VIBROSEIS® SURVEY OPERATIONS

Conclusions from studies, reports and interoffice memos kindly supplied by the
International Association of Geophysical Contractors strongly suggest that the
pulsating_inputs of energy to the earth's surface which are the basis of the
VibroseisY principle cause no damage to structures or wells if certain offsetting
distances are observed. Nuisance to human beings may be regarded as slight to
moderate, depending upon the receptor and distance from vibration source.

Duvail and Fogelson1 did a statistical analysis of the data collected by

several experimenters. They came to the conclusion that particle velocity was
the physical quantity most indicative of the resulting damage. They also
concluded that 2.0 inches per second of particle velocity was a reasonable
threshold between the "safe” zone and the "damage" zone. Other authors indicate
that 4.0 inches per second is the threshoid and define a caution zone between
2.0 and 4.0 inches per second in which minor damage may occur. Recent evidence
from the study of the long wavetrain energy indicates that the caution zone
should start at 1.0 inches per second or slightly below. Most authors define
"damage” as minor plaster cracks or further opening of existing cracks.

In 2 study which evaluated both nuisance to humans and damage potential
resulting from vibrator vehicles, the following summary table was developed by a
Vancouver, B.C. engineering consultant.

Table 1
Distance Peak Particle Velocity

Vibration Equipment* (Feet) (Inches per Second)
April 27, 1977
T Vibrator Unit 50 .08

50 .07

50 .11
April 28, 1977
4 Vibrator Units 25 .36

25 .40

25 .57

50 .30

50 .20

50 .19

* Vehicle weights not given

Source: R. M. Hardy and Associates, Ltd., written communication to
Thurston Consultants, Ltd., (both of Vancouver, B.C.)

1 puvall, W. I. and Fogelson, D. E., "Review of Criteria for Estimating
Damage to Residences from Blasting Vibrations”, Bureau of Mines Report,
RI 5968, (1962).
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The tabie shows that a considerable increase in the peak particle velocity occurs
by adding the additfonal vibrator units. The study corroborated the Duvall and
Fogelson conclusion (mentioned previously) by saying, “Peak particle velocity is
considered the best measure of damage potential from vibration and it is generally
accepted in the industry that a peak particle velocity of 2.0 inches (5
centimeters) per second is a reasonable and safe 1imit below which damage to
buildings is not expected. The safe criteria is well documented in the literature
and is a conservative figure to preclude damage to structures.”

Hardy and Associates noted that most human perception of damage levels are made
from an empirical standpoint: “The average person can feel vibrations that are
from 1/100 to 1/1000 part of the magnitude necessary to damage structures. In
addition, human response to vibrations is determined by sight and sound, such as
window rattling, as well as feeling. It can be appreciated that such disturbances
perceptible to hearing, sight and feeling, particularly if they are unexpected,
exert a profound influence in a decision that the source is objectionable even
though the magnitude of such disturbances is acceptable from the point of view of
safety ang discomfort." No recommendations regarding minimum distances from
Yibroseis¥Y units were made.

Conoco conducted an experiment in Kings County, California using two vibrator units
with regard to possible damage to water wells near vibratory surveyances. This
experiment demonstrated that the peak particle velocities measured by the instru-
mentation was roughly equivalent to freight trains operating on the Santa Fe
railroad mainline 100 feet from the piskup sensor. Another correlation made in
the experiment suggests that VibroseisV operations are comparable to and no worse
than excavating equipment. In terms of nuisance to humans, the experiment noted
that a reasonable “threshold of feeling related to earth movements is about .023
inches per second but added that the threshold could vary from three times greater
(.067 inches/second) to three times below (.007 inches/second). A "human variabi-
lity factor" was defined as occurring at approximately .054 inches/second of move-
ment. (A1l of the above values are at least 5 times lower than the 2.0
inches/second standard) The report pointed out "that the vibration level at which
the average person thinks damage will result is considerably below the actual
damaging level observed.” As a result of the experiment, a minimal clearance
from structures and irrigation facilities of 50 feet was recommended {P.L. Wilson,
written communication, date unknown).

In another study initiated by Conoco, peak particle velocities were calculated for
various sources of vibration in a city environment. Representative readings from
the data are compared in Table 1. For purposes of assessing a nuisance factor,
common vibrations were also measured. See Table 2.

The study concluded by suggesting that inhabitants of buildings approximately

20 to 40 feet from the vibrator have greater psychological disturbances from
Vibroseis® vibrations than from other agitation sources normal to the city environ-
ment. (Albert Hrabetz, interoffice memorandum, “Comparative Vibration Levels from
Various Sources of Agitation® July 31, 1958.) From the data presented in the
three exampies above, it appears that 100 feet separation between buildings or
wells and a Vibroseis¥ survey team, would preclude damage to those structures and
provide distance for an additional margin of safety.
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Table 2 Comparison of Representative Readings from Two Vibratory Tests

Distance in feet,
source to sensor

Particle Velocity

(inches per second)

Source

2.0 Industry standard
for minimum level
of minor damage
.6000 4-ton vibrator 25
.1130 4-ton vibrator 100
.0561 Door slam, wood floor 2
.0280 4-ton vibrator 150

Particle Velocity
(inches per second)

Source

Distance in feet,
source to sensor

2.0 Industry standard
for minimum level
of minor damage
.6000 4-ton vibrator 25
.2300 4-ton vibrator 50
.1130 4-ton vibrator 100
.0280 4-ton vibrator 150
.000963 4-ton vibrator 800

Table 3 Common Vibrations

Particle Velocity Distance in feet,

(inches per second) Source source to sensor

.0561 Door slam, wood floor 2

.0445 Door slam, wood floor

.0199 Garbage disposal, 3
grinding small bones

.0133 Attic fan 12

.004 Passenger car 20

.00261 Pickup truck 30

.0009 Washing machine - 5

wash cycle

((36%)) 103




APPENDIX B
EXPLOSIVES

HANDLING

For a number of years, the traditional energy source for seismic prospecting was
dynamite; it was the only source which provided enough energy for the recording
equipment in use at that time. Dynamite and other high explosives produce a
very fast build up in pressure when detonated and thus are an excellent seismic
source. Detonation speed of high explosives may vary from 4,000 to 23,000
ft/second, depending upon strength ang grade. An example of a high explosive
formulated for seismic work is Geogel¥:

Some drawbacks to the use of high explosives are immediately apparent:
' Shot holes must be drilled, which may be difficult and expensive in some
areas. In rough terrain, truck-mounted drill rigs cannot be moved easily,
while transporting water for drilling purposes in arid areas increases costs.

Dynamite handling is dangerous. Nitroglycerin, the main constituent of dyna-
mite, becomes unstable with age. Restrictions placed on dynamite use in some
states has caused inconvenience and extra expense.

It is not surprising that as early as 1972, 46 percent of land shots in the
United States were from nondynamite sources. (Dobrin, 1972).

Blasting agents are not explosives as such, but can be made to detonate by using
a primer or blasting cap. Blasting agents are formulated from ammonium nitrate
and do not require the stringent precautions required for high explosives.

The handling, transportation and use of explosives in Washington are governed by
Chapter 70.74 RCW, Washington State Explosives Act; Chapter 296.52 WAC, Safety
Standards for the Possession and Handling of Explosives; and applicable
Department of Labor and Industries rules and regulations.

PREDICTING DAMAGES FROM SEISMIC DETONATIONI

In the discussion in Appendix A, it was suggested that measurement of particle
velocity was a useful parameter to predict damages from ground movement.

Through research conducted by the E.I. duPont de Nemours Company and aquatic
biologists, a relationship between weight of explosive charge and distance
required to maintain a peak particle velocity at two inches per second, or less,

1 written communication from E.I. duPont de Nemours Co. to Ferrante Construction,
Valdez, AK; August 10 1977.
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was derived.2 The foiiowing quantity-distance chart shows the weight of
explosives which may be fired in a single blast without detrimental effects on
aquatic life.

Distance (feet) Maximum Charge Weight (pounds)*
20 2.4
40 9.6
60 21.5
80 38.4
100 60.0
120 86.4
160 153.6
200 240.0
240 345.6
280 470.4
320 619.4
*

To prevent damages to nearby property and structures
through excessive pressure rises, modern blasting
technique has adapted the practice of spacing por-
tions of blasts with small but significant delays
measured in milliseconds. The pressure rise curve
is more gentle as a result. The values of maximum
charge weight shown are per delay, in this case
eight milliseconds. Shot-hole seismic charges are
not large enocugh to require use of the sequential
technique.

In the derivation, a conservative value of two inches per second particle
velocity was used to minimize impacts to anadromous fish embryos.

2 The relationship considers the following parameters:
a. Acoustic impedances and densities of water and rock,
b. Velocity of sound in water,
¢. Compressional wave velocity in rock, and

d. Blast pressures in water and rock.
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APPENDIX C

The following material was reprinted from the Forest Land Management Program
Final Environmental Impact Statement published by the Washington State
Departmen§ of Natural Resources in November, 1983. (Figures and tables are not
included.

EXISTING ENVIRONMENTAL CONDITIONS

PHYSICAL EFFECTS
EARTH

Geology

"Geology" is here defined to mean earth materials found on the earth's surface
and the natural processes that have acted or now act on them. "Soil" is not
included in this discussion. Geologic materials can have a wide range of
composition, degree of formation and distribution within regional or local
areas. Geology in any one locale results from the geologic history of that
area, which could cover thousands to hundreds of millions of years of erosion,
deposition, tectonic movement, glaciation or volcanic activity. :

Rocks in northeastern Washington are over 500 million years old. The glacial
deposits that overlie them in places are only 13,000 years old, and ash from
Cascade volcanoes deposited over rocks and glacial debris may be only 2,000 to
6,000 years old. Modification of the state's geology is a continuing process as
the earth's surface is eroded and the resuiting sediments are deposited to form
new geologic strata. A geologic timetable (Figure 26) has been provided for
perspective.

It is convenient to divide Washington into seven physiographic provinces, shown
on Figure 27: (1) the Olympic Peninsula Province, (2) the Willapa Hills
Province, {3) the Glaciated Puget Sound Lowland Province, (4) the Cascade
Mountain Range Province, (5) the Okanogan Highlands Province, (6) the Blue
Mountains Province, and (7) the Columbia Basin Province.

Each province has its own unique combination of geological and other
environmental characteristics. In many cases, boundaries between provinces are
gradual transitions, with a mix of certain features at the boundaries.

The 0lympic Peninsula Province includes the core of the Olympic Mountain Range,

its foothills and the surrounding lowlands that were not covered by continental
glaciation. The Willapa Hi1ls Province includes the area generally bounded by
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the Chehalis River to the north, the Columbia River to the south, the Cowlitz
River to the east and the Pacific Ocean to the west. The Black Hills are also
included in the Willapa Hills Province. The Glaciated Puget Sound Lowland
Province consists of all those Jowland areas surrounding Puget Sound where con-
tinental glaciation has played a primary role in influencing soil charac-
teristics and behavior.

The Cascade Mountain Range Progvince is bounded on its northeast corner by the
Methow River Valley, considered part of the adjoining Okanogan Highlands
Province. Further south, the eastern boundary of the Cascade Mountain Range
Province is the easternmost extension of managed timberland on the Cascade
foothills. The Okanogan Highlands Province contains the part of Okanogan County
from the Methow Valley east as well as all of Ferry, Stevens and Pend Oreille
Counties and a small part of northern Spokane County. The Blue Mountains
Province includes the Blue Mountains and the surrounding foothills. The
Columbia Basin Province includes the generally nonforested areas of lower eleva-
tion {n Eastern Washington outside the 1imits of the Cascade Mountain Range
Province, the Okanogan Highlands Province and the Blue Mountains Province.

Because department-managed forest lands include relatively small blocks of land
spread throughout the state, it is more practical to summarize the geology and
geological conditions for each province than to try to describe department-
managed lands. The following briefly summarizes the geology found in each pro-
vince. For more detailed jnformation, see "Geology of Washington," Reprint 12,
published by the department's Division of Geology and Earth Resources (DNR,
1978}, and the Geologic Map of Washington by Huntting et al., 1961.

The Olympic Peninsula Province

Two major bedrock terrains make up the Olympic Peninsula: peripheral rocks and
core rocks. The oldest peripheral rocks are sandstone, argillite and conglo-
merate, which underlie and intermix with middle (and possibly lower) Eocene
basaltic volcanic rocks (the Crescent Formation). The outcrop belt of the
Crescent Formation forms a large horseshoe pattern open on the west. The
Crescent is overlain by fossiliferous Eocene through Miocene sedimentary rocks
of mostly marine origin. A1l peripheral rocks are folded and faulted, but they
are, in general, in continuous layers. In contrast, the rocks in the core are
highly deformed, although they also range from middle (and possible early)
Eocene to middig Miocene.

The oldest rocks of the peninsula are exposed only at Point of the Arches on the
coast. On sea cliffs and sea stacks, metamorphosed and altered Jurassic or
older igneous rock is overlain by probable pre-Tertiary basalts and sedimentary
rocks. The whole complex is covered by Eocene sedimentary rocks.

The youngest rocks of the peninsula are sedimentary rocks which formed in a
marine environment, the Pliocene Quinault Formation and the Pliocene Quillaute
Formation. They crop out only on the west of the peninsula.

Glacial debris from continental icé sheets surrounds the mountains on the
northwest, north, east and southeast. Many mountain valleys and most of the
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lowland on the west are flooded with gravels from Olympic alpine glaciers.
Moraines. of 0lympic glaciers dot the higher slopes and valleys as well.
Quaternary wave-cut terraces due to sea-level fluctuations during the
Pleistocene occur along the western coastal margin of the province. Landslides,
particularly debris flows, occur on the steep slopes throughout the Olympic
Peninsula.

The Willapa Hills Province

Willapa Hills Province is made up of Tertiary marine sedimentary rock with
layers of volcanics that increase in amounts of nonmarine strata as the Province
moves east. Thick Quaternary sands and gravels that were deposited by streams
flowing from glaciers overlay many areas. The Crescent Formation basalts core
the higher hills in the south and west and northeast parts of the Willapa Hills
Province. The Cowlitz Formation (interbedded marine and nonmarine siltstones
and sandstones with occasional basalt flows) 1ies west of Chehalis/Centralia and
along the northeast slopes of the basalt core of the Willapa Hills in the west
and south-central area of the province.

The Lincoln Creek Formation -- a band of basaltic sandstones and tufaceous
siltstones that crop out south of Aberdeen -- continues south and east of Pe El1
and Toledo. This formation borders the Cowlitz Formation on the east and north.
It also crops out in the northeast corner of the province west of Qakville. In
the southeast corner of the province, Columbia River basalt flows cap the sedi-
ments north and east of Longview. Surrounding much of the basalt core of the
Willapa Hills are Miocene to Pliocene fluvial, lacustrine, brackish-water and
shallow-marine sediments.

The early Pleistocene Logan Hill Formation was deposited by streams flowing from
glaciers and forms some flat-topped surfaces on the very eastern edge of the -
province. This iron-stained, interbedded gravel, sand and silty clay is found
at about 300 to 400 feet elevation. Stream terraces of Pleistocene age found
along the valley sides of the Cowlitz River are silt and fine sand rising 60 to
80 feet above sea level. At the western margin, Quaternary terrace deposits
cover the Tertiary bedrock, extending from Grays Harbor nearly to the Columbia
River. Quaternary terraces from outwash of the continental glaciers are found
along the Chehalis River, and Quaternary landslide deposits cover much of the
Jandscape where the tufaceous Tertiary sediments have had massive slope
failures. ‘

The Glaciated Puget Sound Lowland Province

The Glaciated Puget Sound Lowland is a north-south depression filled with
Pleistocene glacial and nonglacial sediments. Continental glaciers have
occupied the Puget Lowland as many as four times. The surface of the Puget
Lowland is covered predominantly by drift left by the latest glacier to occupy
the Puget Lowland -- about 15,000 years ago. Soils have developed on till, out-
wash, sands and gravels and lacustrine silt and clay surficial deposits. The
drift covers almost the entire lowland except in the northern and central areas,
where relatively small amounts of bedrock are exposed. An extension of the
Cascade Mountain Range occupies part of the northern Glaciated Puget Sound
Province. The San Juan Islands and Chuckanut Mountains are Paleozoic to
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Mesozoic crystalline, metamorphic and sedimentary rock that have been scoured by
the continental glaciers, leaving exposed rock outcrops and areas of thin drift
overlying bedrock. In the San Juan Islands, the Turtleback compiex is a
grouping of metamorphic, sedimentary and igneous rock types and younger sedimen-
tary sandstones and shales. To the east, the Chuckanut Mountains consists of
the continental, coal-bearing Chuckanut Formation to the north and a meta-
morphosed sedimentary rock type to the south, overlain in places by glacial
deposits. In the central Puget Lowland, sedimentary rocks crop out in places
where not covered by drift along another structural rise in a northwest trend
from North Bend to Seattle. West of Bremerton, the basaltic Green and Gold
Mountains rise to elevations of 1,000 to 1,700 feet and are covered by glacial
deposits where erosion has not exposed the bedrock.

The most recent deposits found in the Glaciated Puget Sound Province are
Holocene alluvium in the river and stream valleys, beach deposits along the
shore of Puget Sound and landslide deposits (see Erosion) found predominantly at
the base of the cliffs along Puget Sound.

The Cascade Mountain Range Province

The structure of Washington's Cascade Mountain Range is 1ike an arch whose axis
of folding is tilted or plunges to the south. Hence, 1ike a plunging arch, the
strongly uplifted and deeply eroded northern end of the range exposes the oldest
rocks. These rocks are either recrystallized {metamorphic) from having once
subsided into deep realms of high temperature and pressure, or are associated
younger, once-molten igneous intrusive bodies (batholiths) which are themselves
coarsely crystalline igneous and metamorphic rocks. They are relatively
resistant to erosion and tend to persist as the steepest and tallest clusters
(massifs) of peaks.

The larger intrusive bodies i1lustrate the different rates of erosion well, and
include such units as: Mount Stuart, carved from granitic rocks of the Mount
Stuart batholith; many alpine summits north of Snoqualmie Pass, eroded from the
Snoqualmie batholith; the base of Mount Index and neighboring peaks, cut into
the granitic rocks of the Index batholith; Sloan, Del Campo, Gothic and Kyes
Peaks of the Monte Cristo Group, sculptured in granite; granitic peaks of the
I11abot Range (Snow King Mountain and Mount Buckindy); the Dome Peak massif,
chiseled from a granitic intrusive; the Chilliwack Group, sculptured from grani-
tic rocks just south of the Canadian border, and the red granitic peaks of the
Mount Silver Star area, carved from the Golden Horn batholith.

Crystalline metamorphic rocks notable for their resistance include banded types
such as those of the Cascade Pass area (Mt. Goode, Mt. Buckner, Boston Peak,
Forbidden Peak, Sahale Peak and Eldorado Peak are spectacular examples) and the
rugged massifs of the Picket Range north of the Skagit River. These peaks are
carved largely from one of the most strongly metamorphosed. rock units, the
Skagit gneiss.

Earlier deformation of the Cascades has produced a northwest-trending alignment

of geologic structural features across the region. The latest major uplift
established most of the altitude and the north-south trend of the range in
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Pliocene time, but the northwest-trending structural alignment has been re-
emphasized by certain features eroding more rapidly than others. Major valleys
such as those of the Snoqualmie River, the Skykomish River, Lake Chelan, the
upper Sauk River, the Suiattle River and the upper Yakima River have been eroded
essentially parallel to the trends of adjacent structures. A notable down-
faulted section preserves younger sedimentary rocks in a northwest-trending
structure. Erosion by the Wenatchee drainage has carried away much of the
younger, more easily eroded sedimentary rock, to reveal the older crystallines
in steep faultline.

Sedimentary and volcanic rocks of late Cretaceous and Tertiary age have largely
escaped the metamorphism that so thoroughly recrystallized the older rocks in
earlier Mesazoic and Paleozoic time. Across most of the southern Cascades,
where uplift was not strong enough to bring about deep erosion, the younger
rocks still cover their ancient foundations.

Resistant ridge-forming sandstones interlayered with erodible siltstones and
shales (called the Swauk Formation) swing in a horseshoe bend around the Mount
Stuart massif, crossing Swauk Pass to form a belt northwest of the head of

Cle Elum Lake. The Swauk Formation has been carved into foothills or relatively
low mountains; again, the structural grain is clear in ridges and valleys eroded
at different rates and times. The gattern of folds is perhaps not spectacular,
but a great swarm of basaltic dikes™, the Teanaway dikes, adds diversity to the
landscape.

Because of superior resistance to erosion, the dikes have come into relief, as
can be seen along the highway across Swauk Pass, where they resemble dark walls
rambling up and down hills of tawny Swauk Formation. The overlying Teanaway
basalts have been largely removed by erosion, but in places they form steep
rimrock ¢1iffs above more gently contoured slopes of the Swauk Formation.

Throughout the southern Cascades the younger rocks are predominantly volcanics
(solidified lavas and tephra, the airborne debris from volcanoes) of Tertiary
age. Like the rocks to the north, their fold axes trend northwest and they are
dislocated in places by faults. In spite of stream erosion, these volcanic
rocks successfully cover most of the older rocks and structures upon which they
were erupted. The harder units form steep cliffs and sharp ridges, particularly
in the higher, glaciated portions of the range. '

The rocks of the southern Cascades are also pierced locally by still younger
intrusive bodies such as the Tatoosh pluton, the Carbon River stock and the
Bumping Lake pluton. These are resistant granitic bodies exposed in the
foundation and surroundings of Mount Rainier. Smaller intrusive plugs are of
finer-grained volcanic rocks.

Younger Tertiary volcanic rocks include the Columbia River basalts of Miocene
age, which spread not only across interior Washington but also over much of the
ancestral southern Cascades, which had by this time been eroded to a low-1ying

*See Glossary
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landscape. Proof of uplift in post-Miocene (i.e., Pliocene) time is graphically
established by the obvious deformation of these originally horizontal Tlavas.

Columbia River basalts are essentially absent in the northern Cascades. A few
small patches cap shoulders of sandstone, gneiss and granitic rocks above the
river between Wenatchee and Entiat. Probably the north Cascades remained rugged
enough in most places to remain above the lava floods; certainly they have been
uplifted strongly enough to have shed any marginal basalt coverage they may once
have acquired. The southern Cascades, on the other hand, received a larger
cover of basalt in the first place, which they still largely retain because of
their relatively modest uplift and incomplete erosion. In addition, lavas of
Pleistocene and Recent age have followed canyons cut in the older rocks or been
spread across the upland in places. These youngest flows are prominently in the
far south near the latitude of Mt. St. Helens and Mt. Adams. They illustrate a
continuing contest between upbuilding by volcanism and seemingly endless erosion
in the southern Cascades. ‘

As mentioned, Pleistocene glacfation and erosion have left scenic terrain
throughout much of the Cascade Range; however, glacial drift is usually found
only in the high-elevation cirque basins and larger valleys 1ike the Skagit,
Nooksack, Snoquaimie, Puyallup, Nisqually, Cowlitz and Lewis River valleys on
the west side of the Cascades and the Chelan, Entiat, Wenatchee, Yakima and
Naches River valleys on the eastside.

During the Quaternary period, development of picturesque volcanoces in the
Cascade Mountains resulted in numerous deposits of tephra. Volcanic ash and
ejecta from Mt. St. Helens, Mt. Adams and Mt. Rainier cover much of the terrain
in the southern Cascades; in the northern Cascades ash and ejecta from Glacier
Peak cover areas east into the Wenatchee, Entiat and Chelan Valleys. Erosion
and mass wasting have added recent deposits of alluvium and landslide debris to
the landscape.

The 1980 eruptions of Mt. St. Helens resulted in volcanic debris and mudfliow
deposits on some department-managed lands and tephra (volcanic debris, pumice,
and ash) deposits on others. These deposits present a unique set of management
problems, as described in earlier analyses.

The Qkanogan Highlands Province

The Okanogan Highlands Province is a broad sweeping landscape in which summits
and ridges curve smoothly down to glacially rounded valley floors. The geology
is related to the Rocky Mountains to the east. Oominating the eastern Okanogan
Highlands are rocks of well-layered marble, phyllite, quartzite, greenstones and
gneiss, with scattered bodies of granite. The central and western highlands are
predominantly granitics, with some metamorphics and volcanics east of the
Okanogan River valley. The large block of department-managed forest lands west
of Tonasket is predominantly granite and schist, with lesser areas of volcanic
and metamorphic rocks. The Methow Valley has a thick, complicated sequence of
sedimentary and volcanic rocks that crop out throughout the valley.

Probably the most important feature of the Okanogan Highlands Province is the
scouring of bedrock and deposition of glacial sediments by continental ice
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sheets. Most of the mountain tops and high ridges were smoothed down by the
continental glaciers that overran this area. Till was plastered on the hill
slopes where soil had been eroded. As the glaciers receded, many kame (ice
margin) and outwash terraces were formed in many of the valleys. These

terraces -- layered and uniayered silts, sands and gravels, cling to the hill-

~ sides at many elevations throughout the province. With recession of the glacier,
stagnant ice dammed many rivers and streams forming lakes. The result is widely
dispersed fine-grained lacustrine sediments on many hillslopes and valley bottoms.

During the Holocene epoch volcanic eruptions depesited ash from Glacier Peak,

Mt. Baker, Mt. St. Helens and Mt. Mazama throughout the entire area. The ash, .
parent material and climate have formed unique soils in this province. Also during
the Holocene, erosion played an important part in molding the landscape, par-
ticularly in areas of loose glacial deposits, where silt, sand, and gravel have

been deposited and now make up the alluvial valley floors of the rivers and streams.

The Blue Mountains Province

Because of its marginal timber stands, the Blue Mountains Province is discussed
very briefly. The predominant geologic feature of the Washington Blue Mountains
is the heavily dissected Miocene basalt flows. These flows have been warped,
and now river and stream erosion have cut deep canyons into the basalt. Because
the climate is dry, little mass wasting (see Erosion) has occurred other than
rockfalls along the steep canyon walls.

The Columbia Basin Province

The Columbia Basin Province is the nonforested area outside the Cascade Mountain
Range Province to the west, the Okanogan Highlands Province to the north and the
Blue Mountains Province to the south. The northeastern region of this province
(near Spokane) is the only area 1likely to have any manageable timber. The
entire province is underlain by a massive thickness of Miocene basalt flows,
overlain in places by flood deposits of sand, silt and gravel from the great
Pleistocene floods, or by loess, the probable wind-blown silt of Pleistocene
age. In the northeastern part of the province, flood deposits cover most of the
area, but outcrops of basalt occur along eroded flood channels. Flood deposits
can consist of silts, sands or gravels in varying depths and stratification. In
this area also are deposits of silt and clay lake sediments. Erosion has
resulted in more recent deposits in the stream and river-valley bottoms. Volcanic
ash from the Cascade volcanoes was the last material deposited over the area.

Soils

Soil is a fundamental and very important natural resource used in any forest
management program. It is the basic medium for forest growth and rooting, and
the storehouse of mineral nutrients and water required by the forest community.

"Soil" is defined as the earth material at or near the surface of the earth

which supports or is capable of supporting plants. Its lower limit is the depth
to which roots or the effects of other biological activity have penetrated.
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Younger soils have many of the characteristics of the material from which they
were formed. As time progresses, weathering alters the physical and chemical
properties of the parent material, generally forming smaller soil particles and
creating new chemical and mineralogical soil constituents. Water percolating
downward through the soil can transport these soil constituents from one level
and deposit them at a lower level. Thus, as a soil becomes more highly deve-
loped, a certain amount of layering is produced. These soil layers, called
horizons, contrast with the soil materials above and below. The collection of
s0i1 horizons that makes up a soil is known as a soil profile.

At the surface of most undisturbed forest soil profiles is a layer of organic
material known as duff. The duff layer consists of organic forest Titter
material, such as needles, twigs, cones and decomposition products. The duff
layer grades into the mineral soil horizons below. This layer (the *0" horizon)
contains 90 percent of the soil nutrients.

Mineral soil horizons can be divided into three categories. YA" horizons occur
at or near the soil surface, and are the horizons into which surface organic
matter first enters the mineral soil. "A" horizons are often the sites of the
most intense biological and chemical activity in forest soils. "B"™ horizons
occur at intermediate levels in soils, and often represent a zone of accumulated
soil materials leached from the “A" horizon. At the lower limits of the soil
profile are the "C* horizons, consisting of soil materials with relatively
slight alterations of the parent materials due to surface weathering.

Among the most important soil-related properties affecting or affected by forest
management activities are: (1) topography, {2) soil texture and rock-fragment
content; (3) soil drainage characteristics; (4) the parent material from which
the soil was derived; (5) soil depth and (6) amount, character and

distribution of soil organic matter.

Topography -- gradient of slope, slope shape and position on slope -~ signifi-
cantly influences the character and behavior of soils. As a rule, soils formed
on steeper slopes tend to be shallower and less developed than soils of the same
area on more gentlie topography. This is because, as slopes increase, the poten-
tial for soil removal by erosion and mass wasting increases (see Erosion). The
slope gradient and its shape have a significant effect on water movement, both
on the surface and internal. Concave surfaces tend to collect and retain more
moisture than otherwise similar convex surfaces.

Position on slope can influence major soil properties. Soils generally become
deeper and finer-textured as one moves down from ridgecrests to the toeslopes
below. Three siope classes will be used to describe the gradient of topographic
slope; moderate slopes are those less than 30 percent, steep slopes are those
between 30 and 65 percent, and precipitous slopes are those greater than 65
percent.

Textural class of a soil is determined by relative proportions of clay, silt and
sand. Percentages of gravel and other rock fragments are considered textural
modifiers. Textural class of a soil has much to do with influencing moisture
movements through and into it. Moisture movement through and into soils tends
to be favored by coarse textures and restricted by fine textures. Erosion
potential for a soil is influenced significantly by its texture (see Erosion).
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The potential for a soil to absorb and hold nutrients and other chemical agents,
natural and artificial, is increased as finer soil fractions, primarily clay,
increase. Soil textures for particles less than two millimeters in diameter
will be subdivided into three categories based on percentages of sand, silt and
clay. Coarse-textured soils will include those with sand, loamy sand or sandy
Toam textures. Medium-textured soils will include those with loam, sandy clay
Joam, sandy clay or clay-Toam textures. And fine-textured soils will include
those with silt loam, silty clay loam, silty clay, silt or clay textures.

Soil drainage measures the rate at which moisture moves into and through the
soil. Soils with adequate drainage can absorb and transport internally enough
water to avoid problems caused by surface flow or saturation. Several factors
influence soil drainage, including soil texture, soil structure, organic matter
content, topography and depth of soil horizons restricting water movement.

Soil structure, the degree and type of aggregation of individual particles into
Targer units, affects porosity and thus soil drainage. Since organic matter
serves as a major binding agent in forming soil structure and increasing soil
porosity, it is also important in determining soil drainage. Changes in sofil
structure and scil organic matter content by certain forest management activi-
ties can alter a soils drainage behavior.

Variations in soil parent material can produce significant differences in soil
properties and behavior in areas of uniform climate, vegetation, topography,
etc. Certain parent materials increase the potential for erosion, mass wasting
and other problems in the soils formed from them. As an example, sideslopes on
soils from sedimentary rock types have been found generally less stable than
those from igneous rock types in the same area. Knowing the parent material
distribution in an area can thus indicate potential soil problem areas.

Soil depth greatly determines a soil's capacity to absorb and hold water,
nutrients, etc. Shallow soils become water-saturated faster during precipita-
tion, and saturated soils tend to be more subject to surface flow erosion and
mass wasting. Shallow soils are those that average less than 20 inches deep to
bedrock or other impermeable layer; moderately deep soils average from 20 to 40
inches in depth; and deep soils average 40 inches or more in depth.

Organic matter significantly affects soil character and behavior. It serves as
a primary binding agent in creating and maintaining soil structure. Soil struc-
ture has a major effect on maintaining good soil porosity. Sofls with much
incorporated organic matter tend to have greater structural development, are
more porous and are thus more resistant to surface flow and its erosion. The
binding action of incorporated soil organic matter also reduces erosion by
holding particles in place and limiting detachability.

A soil is the product of interaction of: (1) climate, {2) organisms, (3) parent
material, (4) topography and (5) time. A variation in any one can produce
significant differences in soil properties and behavior. The wide range of cli-
mate, vegetation, geological materials, topography and soil ages across the
forest lands of Washington produces an extremely varied collection of soil
types. The physiographic provinces described earlier will be used here to aid
the discussion of soil conditions.
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The OTympic Peninsula Province

The 0Tympic Peninsula Province is characterized by high mean annual
precipitation and soils with generally shallow to moderate depths. Mean annual
precipitation ranges from approximately 80 inches along the western coastal
areas to over 200 inches at the central core of the Qlympic Range. The shallow
to moderate soil depths have been greatly influenced by a combination of glacial
activity centered in the 0lympic Range, the character of the geologic parent
material and recent geomorphologic processes.

The central core of the Olympic Range was the source of several glacial events
during the Pleistocene period. Glaciers extended out beyond the mountain front,
scouring and depositing as they went. Within the mountain range, U-shaped
valleys with steep to precipitous sidesTopes are a typical result of this
glaciation. Rapid stream downcutting has also contributed to oversteepening of
slopes in certain areas. The steep to precipitous sideslopes, high precipita-
tion rates and somewhat unstable character of the primarily sedimentary bedrock
within the range interior have contributed to a relatively high natural siope
instability. This has resulted in mostly shallow soils on the sideslopes. Along
the larger stream bottoms and beyond the mountain front, alluvial and glacially
derived deposits generally support soils of greater depth.

Textural properties of Peninsula soils span the full range. Soil textures
within the mountain front tend to be generally coarser, due to the relative
youth of the soil surfaces. Gravel contents tend to be relatively high, par-
ticularly on steep to precipitous sideslopes. Beyond the mountain front, tex-
tures become generally moderate to fine, due to the somewhat finer character of
the geologic parent material and the greater age of most of the soil surfaces.

Organic matter content and distribution within the soils of the Peninsula is
primarily a function of elevation. At lower elevations the organic matter in
the duff layer is more rapidly converted into humus and incorporated into the
mineral soil than at higher elevations. There, where temperatures are colder,
soil biological activity tends to be significantly reduced. Thus, at higher
elevations forested soils tend to have thicker duff layers and lower humus pro-
duction and incorporation. Lower humus incorporation Timits soils' structural
development and forest productivity.

Forest productivity is lower at higher elevations in the Olympic Peninsula
Province because of shallow soils, lower humus production and incorporation, and
shorter, cooler growing seasons. As one moves out through the Olympic foothills
to the coastal areas, forest productivity becomes significantly greater because
of improved soil, higher temperatures and a longer growing season.

The Willapa Hills Province

The Willapa Hills Province has much less topographic relief than the Olympic
Peninsula Province to the north. The Province was not subjected to scouring by
glaciation during the Pleistocene period; its absence has produced a region
largely covered by relatively mature surfaces and soils. The long time during
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which soil-forming processes have been active, and their intensity due to the
high mean annual precipitation (gemerally from 70 to 120 inches) and moderate
temperatures, have produced an area characterized by deep, medium-to-fine tex-
tured soils.

Drainage characteristics of most soils in this province are favored by their
depth, good structural development and relatively high organic matter. In
undisturbed situations, most soils of the Willapa Hills Province can absorb and
transport all water supplied during peak precipitation with minimum surface flow
or other negative.effects. The poorly drained soils in the Province generally
occur in depressions or on level surfaces with drainage-restricting soil
horizons.

Although surface flow is minimal and general drainage characteristics favorable
on most undisturbed soils in the Province, mass wasting is a problem in certain
areas. Deeply weathered sedimentary materials, particularly those with strata
that concentrate subsurface water and those on steep to precipitous sideslopes,
tend to favor mass wasting. Soil surfaces formed on basalts in the Province, as
well as other parts of the state, tend to be relatively free of most mass
wasting processes.

Organic matter contents in most soils of the Province are high in comparison to
other Washington areas. High precipitation and moderate temperatures favor pro-
duction of large amounts of forest litter (needles, twigs, cones, etc.), which
is rapidly converted into humus and incorporated into the soil. Rapid conver-
sion of litter into humus favors these soils' structural development and
nutrient status. The “A" horizons are generally thicker than those in other
parts of the state. :

Soils of the Province are among the most productive in the state. The greater
depths, finer textures, better structural development, higher humus contents and
better drainage of these soils compared to those of other pravinces contribute
to this greater productivity.

The Glaciated Puget Sound Lowland Province

Soils of the Glaciated Puget Sound Lowland Province are in a region of relatively
subdued topography with moderate mean annual precipitation levels generally be-
tween 30 and 70 inches. Soils of this region vary widely because of the variety
of glacial and more-recent parent materials deposited here. Due to the relative
youth of most soils in the region (less than 13,000 years for most) charac-
teristics of the parent materials have been little altered by soil-forming pro-
cesses. Thus, parent material is of primary importance in determining these
soils' characteristics and behavior. Three major types of glacial deposits sup-
?ort forested soils in this province: glacial till, glacial outwash and glacial
acustrine.

Ti11 is deposited directly by glacial ice, and thus lacks the particle-size
sorting characteristic of water-deposited parent materials. Till soils can
contain a wide range of particle sizes, from large stones to clay, within the
same profile. The till-derived soils of the Glaciated Puget Sound Lowland
Province generally have an extremely resistant layer of compacted till material
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at a depth of from 20 to 40 inches, which limits penetration of both roots and
water.

In certain areas shallow layers of till have been deposited directly on the
underlying bedrock. These sofls behave much as other till soils of the region,
in that the bedrock alsc restricts penetration of roots and water. Till soils
present forest management problems in certain situations. As the depth to the
impermeable layer becomes shallower, soil saturation is more likely to cause
mass wasting and surface flow, particularly on steep sideslopes. In low-lying
‘depressions the impenetrable layer can 1imit drainage and thus increase the
chances of surface saturation, particularly during the rainy season.

Glacial-outwash deposits are primarily sand and gravel-sized particles much more
sorted and stratified than till deposits. Because of their generally moderate
slopes, coarser textures and lack of restrictive layers, outwash soils tend to
have the lowest potential for mass wasting and erosian of any of the
glacially-derived soils.

Soils from glacial tacustrine deposits are the finest textured in the region.
The textures are dominated by silts and clays deposited in glacial lakes. These
lacustrine deposits often disptay layering, with bands of contrasting texture.
Their fine textures and the banding, which tends to concentrate subsurface water
to saturation levels, greatly limit the drainage. Soils formed on lacustrine
deposits present a great potential for erosion and mass wasting particularly on
steep and precipitous slopes. The soils' generally restricted drainage can
cause accumulations of surface water in low-lying depressions, particularly
during the rainy season.

Humus production and incorporation occur at average rates throughout the
Glaciated Puget Sound Lowland Province because of the moderate climate.
Production and incorporation are hampered in certain soils by limited water-
holding capacity or excessive moisture. Thin "A" horizons are typical in the
province. Forest productivity of these soils is generally average for Western
Washington. The highest productivity in this region is generally found on deep,
well-drained soils of medium texture. Coarse-textured outwash soils with a Jot
of gravel, and poerly drained fine-textured lacustrine soils, are of below-
average productivity.

The Cascade Mountain Range Province

The Cascade Mountain Range Province is perhaps the most diverse. Variations in
elevation, precipitation, parent material, topography and vegetation contribute
to a wide range of sa@ils in this province. '

Soil depths generally vary with elevation and slope. Soqils at higher elevations
and those on precipitous slopes tend to be shallow, while deep and moderately
deep soils occur commonly on moderate slopes and at lower elevations. In many
areas of the province, especially in the northern sections, glaciation and
natural erosion and mass wasting have left large areas of exposed hedrock and
shallow soils. These soils, as in other parts of the state, have a higher
potential for mass wasting and erosion, particularly on steep slopes. In the
southern parts of the province are large areas of deep and moderately deep soils
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formed on a variety of parent materials, including volcanic-ash deposits and
deeply weathered bedrock.

Because of the predominant coarse and moderate soil textures in the Cascade
Mountain Range Province, its major drainage is caused by topography and depth to
an impenetrable layer. Soil drainage in this as in other provinces often pre-
sents problems in areas of concave slope shape, where surface and subsurface
waters accumulate. Shallow soils exaggerate the hazards of surface flow and
mass wasting.

Organic matter character and distribution in forest soils of the Province follow
the pattern commen to other forested mountain regions. Organic matter is con-
verted to humus and incorporated into the soil more slowly under the Tow tem-
peratures of the higher-elevation forests. Duff layers generally get thicker
and humus production is reduced as one moves higher in these forested areas.

The rain-shadow effect of the Cascades has created a drier forested enviromment
on their eastern slopes, complete with a different set of forested communities
and soil-forming processes. The drier forests of Eastern Washington generally
contain less organic litter and less moisture for leaching and other soil-
forming processes. Compared to soils on the western Cascade slopes at similar
elevations in similar parent material, soils on the eastern slopes are generally
less weathered and less acid, and have less organic matter.

Forest productivity varies widely. Areas of deep, medium-textured soils and
favorable climate in the southwest corner of the Province provide above-average
conditions for forest growth. Forest productivity is 1imited by shallow coarse-
textured soils occurring throughout the province, the short growing season of
the high elevations and the low precipitation of the eastern forested flanks of
the Cascades.

Deposits from the 1980 eruptions of Mt. St. Helens present a new set of soil
characteristics on some department-managed lands. Lack of soil development on
these deposits and their high erodibility produce serious forest management
problems. Forest productivity cannot be accurately determined, but it is
generally accepted that current forest productivity levels are below those
before the eruption, particularly on mudflow deposits and deeper volcanic ash
and pumice deposits. The high mass wasting and surface erosion on these deposits
may require special forest management plans.

The Okanogan Highlands Province

The Okanogan Highlands Province, like the Cascades to the west, contains a wide
range of environments and soils. Located in the rain shadow of the Cascades,
its mean annual precipitation averages approximately 15 inches at the lower
elevations along the western and southern boundaries and rises to above 50
inches in the mountainous areas of Pend Oreille County. Elevation within this
province has a great effect on mean annual precipitation, forest communities
and soils. As elevation increases within the province, mean annual
precipitation increases, stocking densities of the forest communities generaliy
increase and more moisture is available for soil-forming processes.
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The province has been extensively glaciated. Glacial outwash and ti11 deposits
are the predominant soil parent materials; glacial lacustrine deposits are also
common in some areas. Wind-deposited soil materials, predominantly silt, and
volcanic-ash deposits blanket much of the province and overlie these glacial
deposits. Because of the resistant character of bedrock materials and the
rugged topography in certain areas, a significant proportion of the area was
left with shallow soils and bedrock after the glaciers retreated.

Because of relatively slow soil formation and relative youth of these soils,
their textures have been 1ittle altered since the parent materials were
deposited. Coarse- and medium-textured soils are typical, and gravel contents,
particularly in outwash and ti11 soils, are generally high.

Soil drainage is not generally a problem in the province during the dry season,
except on shallow soils or in depressions. During the spring snowmelt, however,
particularly when surface sofl horizons are frozen, the water added is more than
many soils can absorb. This can cause surface flow, ponding and associated
problems. This situation can occur throughout the other forested regions of
Eastern Washington as well.

As in the other forested regions of Eastern Washington, soil organic matter is
relatively iow in the Okanogan Highlands Province, reflecting the low mean
annual precipitation of much of the area. Organic matter increases as eleva-
tion and mean annual precipitation increase. It reaches a maximum in the
northeast corner of the province, where forest and precipitation conditions are
similar to those in Western Washington. -

Throughout Eastern Washington there are often contrasts between the vegetation
and soils of north- and south-facing slopes. Because of protection from more
vegetation, thicker duff layers and the binding effects of more soil organic
matter, soils on north-facing slopes tend to be more stable than nearby soils
on south-facing slopes.

The Blue Mountains Province

The Blue Mountains Province has climatic characteristics similar to those of the
Okanogan Highlands Province, but with slightly lower maximum mean annual preci-
pitation at higher elevations. The province is underlain primarily by basalts.
Glacial deposits of basaltic material are found at the higher elevations, while
wind-deposited parent materials (loess) become common at the lower elevations.
Evidence of volcanic ashfall materials is common in many soils of the province.

Despite differences in parent materials, soil-forming processes and forest soil
management problems in the Blue Mountains Province are similar to those in other
parts of Eastern Washington.

Forest productivity is relatively low throughout the province, and tends to be

limited by low precipitation at lower elevations and low temperatures at high
elevations. Soil characteristics generally do not 1imit forest productivity.
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The Columbia Basin Province

The Columbia Basin Province is the generally nonforested lower-elevation area of
Eastern Washington not included within the other provinces. Its soils range
from deep, fertile silt-loam soils formed on loess in the southeastern corner

of the province to the very gravelly glacial outwash soils in the central part
of the province. The few forests in this province are generally at its edges in
areas of slightly higher mean annual precipitation or where topography creates
northern aspects and soil-moisture conditions favor tree survival. Soil charac-
teristics have less influence on forest productivity in this province than mean
annual precipitation and topographic position. Drainage, water erosion, and
mass wasting are generally not considered problems in the forested areas of the
Province because of the generally coarse-textured, stable soils on the typical
subdued topography. The limited forest management in this province has small
negative impact on soils because of their stable character and the Tow mean
annual precipitation.

Topography
Same as Geology.

Unique Physical Features

Washington is an area of great topographic diversity; some of this diversity
appears on the widely scattered department-managed forest lands. Difficuities
in attempting to catalog these features (for example, the "Envirommental
Reconnaissance Inventory" of the U.S. Army Corps of Engineers in 1973} are com-
pounded by the checkerboard location of that forest land.

An illustration of this problem (relatively small tracts and large features) is
provided by the so-called "Channeled Scablands" of Eastern Washington. Here,
catastrophic late Pleistocene floods Teft extensive channel systems and related
features. An isolated tract of state timber land might exhibit only one side of
a single meltwater channel. The segment of rock wall that forms the channel
edge would probably be unrecognizable as such from the ground, would have miles
of counterparts elsewhere and would not in itself (out of context) appear
unique. :

Another difficulty in inventorying unique features has to do with defining
"unique.® Using the common definition of “being without like or equal," it is
easy to see that, given enough scrutiny, all physical features are unique. One
waterfall or volcanic cinder cone may look pretty much like another to the
untrained eye, but the expert can often point out important characteristics that
make it unique.

Problems of scale, setting, perspective and observer training and background.
aside, the approach to unique physical features used here is to identify the
kinds of features one can expect in various parts of the state, and thus
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possibly on department-managed timber lands. An acquaintance with the geology
and gealogic history of the physiographic provinces can assist in understanding
the distribution, history and significance of such features.

Erosion

“Erosion™ is defined as the process of detachment and transportation of soil
materials by water, gravity, glacial ice and wind. On most forested lands the
effects of glacial ice and wind erosion are negligible. In some areas of
Eastern Washington wind is erasive because of the sparse vegetation under the
trees. Erosive forces acting on forested areas are moving water (water erosion)
and gravity {mass movements).

Water erosion requires three conditions: (1) surface flow, (2) detachability
and (3) transport. Surface flow occurs when the water reaching a soil surface
exceeds soil infiltration rate. Surface flow is most common during high inten-
sity rainfall. Several factors influence infiltration rate. The role of coarse
textures, good soil structural development, low bulk densities and undisturbed
duff layers in favoring rapid infiltration was discussed in Soils.

When soils are saturated from long rainfall or when the amount of rainfall
exceeds infiltration rates, nearly all the precipitation may become surface
runoff. Because of the many irregularities of the ground surface, overland fliow
in mountainous areas is quickly concentrated into tiny streams (rills) where its
erosive power is greatly increased. Large changes in velocity of flow are
caused by slope differences. Flow velocities affected by slope alone vary as
its square root. For example, an increase of four times slope will double the
velocity of a given flow volume.

The detachment ability of surface flow varies as the square of the velocity
(Longwell, Knopf and Flint, 1939). Small abrasive particles in surface flow
greatly increase its power to detach ather particles.

Soil removed from rills and gullies is usually determined by flowing surface
water, but splashing raindrops usually detach most of that which is eroded from
smooth surfaces (Ellison, 1947). Undisturbed duff limits soil detachability by
reducing raindrop impact and favoring infiltration.

Several soil properties influence its potential for detachability. Middleton
(1930) found texture a general indicator of erodibility. He found that where
ratio of clay to silt in a soil is very low, too little clay is present to bind
the material into aggregates, and silt particles are free to be suspended in the
runoff water. Musgrave {1947) studied soils from 19 localities and found that
silt loams were most erodible, sandy soils Teast. Olson and Wischmeier (1963}
concluded that coarse sandy soils were least erodible, soils whose charac-
teristics were dominated by clay were moderately erodible and sails of inter-
mediate texture were most erodible.

((220)) 122




APPENDIX D
DRILLING MUD MATERIALS

Drilling mud materials_identified_as toxic_or hazardous are_to_be_handled,

ted per Chapter I173-303 WAC.™ "[RA;°WISY™ ™

FUNCTION

Lubricants

Flocculants

Filtrate

Reducers

Foaming Agents

Restore
Circulation

Shale Control

Inhibitors

Surface Active
Agents

Thinners and
Dispersants

stored and_transpor

T

i o ot o e L e e v e ot g

MATERIALS

Certain o0ils, graphite powder
and soaps

Salt, hydrated Time, gypsum
and sodium tetraphosphates

Bentonite clays, sodium car-
boxy-methyl cellulose (CMC)
and pregelatinized starch

Anionic foaming chemicals

Asphalt emulsions, asbestos
fibers, shredded plastics
mica flakes, nut hulls, cedar
fibers, cottonseed hulls and
many other materials

Gypsum, sodium silicate, chrome
lignosulfates, lime and salt

Surfactant chemicals

uebracho, some polyphosphates
and lignitic materials
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WHY USED

To reduce downhole
friction

To increase gel
strength. Causes
some solids to-
settle out

Reduce filter loss.
Prevent "water loss"
to porous formations

Causes formation
water to foam helping
gas or air drilling
to continue

To stop mud loss
to porous zones

To stop or prevent
swelling of shales
or clays

To permit better
mixing. Example:
water and il

To prevent too high a
viscosity, improve
pumpability, provide
better solids distribu-
tion in muds




FUNCTION

Viscosifiers
Preservatives
Cement

Decontamination

Calcium
Removers

Weight
Materials

Corrosion
Inhibitors

011
Emulsion

Sources:

American Association of Oilwell Drilling Contractors.

MATERIALS
Bentonite, CMC, attapaulgite
clays and asbestos fibers
Formaldehyde

Sodium bicarbonate

Caustic soda, soda ash,
certain polyphosphates
(SAPP)} and sodium
bicarbonate

Barite, lead compounds, iron

oxides and high specific
gravity compounds

Hydrated lime, amine salts
and dichromate salts

Special emulsifiers or soaps

Section 0. September 1970.

Gatlin, Carl. "Drilling and Well Completions.”

Chapter 6. Prentice-Hall, Inc. New York. 1960.
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WHY USED

To increase viscosity
for cuttings removal
and gel strength

Prevent starch mud
from fermenting

Prevents mud destruction

To prevent mud destruction
by gypsum or anhydrite

To increase mud weight
(pounds per gallon) to
hold formation fluids
in place and prevent
hole caving

To prevent corrosion
of drilling equipment
and casing

To make oil-in-water or
water-in-oil emuisions
for "oil base" mud

Toolpusher's Manual.

In Petroleum Engineering.




APPENDIX E

DEFARTMENT QF MATURAL RESOURCES
BRIAN J. BOYLE, Cosmdasionar of Public Lands

OIL AND GAS LEASE INSPECTION REPORT

The following items pertain to the area to ba lessed:

l. Surface Ownarships suu" Desded [7] Io:h
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L2t

POLICIES WITH IMPACTS

ON THE ENVIRONMENT ELEMENTS OF THE ENVIRONMENT
Plants & Energy & Env. Land Pub. Serv. &
Earth Air Water Animals Nat. Res. Health Use Transp. Utilities

Plants & Animals 39 39 39 39 40 40 40 40 40
Kat. Areas & Registry 40 40 40 40 - 41 11 41 41 41
Cultural Resources 41 41 41 41 41 42 42 42 42
Road Construction 43 43 43 44 44 44 44 45 45
Gravity Surveys 51 51 51 51 51 51 51 51 51
Magnetoteiluriﬁ 52 52 52 52 54 54 54 54
Time-Domain Sound. 54 54 54 54 54 54 54 54 54
Geochemical Sampling 55 55 55 55 55 55 55 55 55
Vibratory Surveys 58 58 58 58 60 60 60 60 60
Shot Hole Seismic 62 63 63 63 64 64 65 65 65
Air Shot Seismic 66 66 67 67 67 67 68 68 68
Stratigraphic Drill. 70 70 70 72 72 72 72 73 73
Drill Pad Construc-

tion & Rig Ass'y. 75 5 76 76 76 76 78 78 79
Exploratory Drilling 79 79 80 81 81 82 83 . 84 84
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APPENDIX F

PUBLIC COMMENTS ON DRAFT OIL AND GAS LEASE PROGRAM AND
DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

Introduction

This appendix includes all comments received on the draft 0il and Gas Lease
Program {Program) and the draft Programmatic Environmental Impact Statement
(PEIS) written on the Program. The first section deals with oral comments
received at public meetings held January 7, 8, 9, 1985. The second section
includes written comments received by the department. Nineteen comment letters
were received and the departmental responses to them are noted in this section.

Notations made next to comments refer the reader to the appropriate page(s) in
the Final 0i1 and Gas Lease Program or Final Environmental Impact Statement
(FEIS). In the notations, there are letters followed by one or a series of
numbers. The letter "P* designates the Program and the letter "E" designates
the FEIS. The number following the letter is the page number in the respective
document. For example, P42 refers to page 42 of the Program; Eiii refers to
page iii of the FEIS. Where changes were adopted in the draft Program or draft
PEIS they are underlined; i.e., P44, E47. The word "NOTED" appears when the
particular subject is not specifically addressed in either of the documents.

In these cases it is the department's judgment, after considering the comment,
that changes to the documents are not warranted. It is important to note that
some issues raised in the comments are answered by multiple page listings. If
multiple pages are listed, the reader should assemble the information from all
listed pages for a clearer understanding of the department's response to the
issue.

Each testimony and written comment have been given reference codes for
identification; H for hearing and W for written. The appropriate reference
has been placed in either the Program or FEIS to show which section has been
designated to answer the question raised in the testimony or written comments.

A1l comments were appreciated by the department and were carefully considered,
even where changes have not been made to the documents. '
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PUBLIC HEARINGS

Public hearings on the department's draft 0il & Gas Lease Program and the draft
Programmatic EIS were held at the following locations and dates indicated.

Moses Lake January 7, 1985
n n

Wenatchee

Yakima " "

Everett January 8, 1985
Issaquah " "

Olympia January 9, 1985

Public Comments

8 people attended the hearings; formal testimony was given by 5.

transcriptions are reproduced in their entirety.

Don Mathias, City of Everett, Public Works Dept. . . .

Darrell Williams, Environmental Technician;
Tulalip Indian Tribe . . « « 4+ « & ¢ « «
David Clark, King County Planning Division
Marshall T. Huntting, Consulting Geologist;
Silver Lake, WA . . « ¢ ¢« ¢ o « ¢« o &
Garth Tallman, Garth Tallman Associates;
Portland, OR . . . . . . . . . . .« o o
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H1

H2
H3
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P42,46

P39,50
5e

~ Dan Mathias, Public Works Depément

Everett, WA, January 8, 1985 (Reference Code H1)

I'm representing the Public Works Dept. in regards to managing our Sultan
Basin Watershed, which is used to supply water to about 80% of the
population in Snohomish County. We've previously sent 3 letters to DNR
stating our position. 1 wanted to reiterate our position today. We are
opposed to any oil and gas activity in the Basin that would result in any
surface disturbance or the potential for the spill of oils or other
chemicals that would be on-site during an operation. For example, chemical
additives are mentioned in the EIS that may be needed. [ realize that the
City of Everett's municipal watershed will be defined as category 2, which
means that there will be no surface disturbances; the only method allowed
will be sTant drilling., I want to point out that's why I think the EIS is a
very general document that is only stating policy; there's no specific
information to our Basin or any other basin. I wanted to point out that if
you use slant drilling in the Basin, you also have an adjacent watershed,
the Pilchuck, which supplies water to Snohomish River. We don't understand
how you're going to have no surface disturbance in one watershed or another
when they are, in fact, adjacent to each other.

Another concern we have is that, while some of these o0il and gas lease
offerings appear ta be out of the watershed, they also appear to be
accessible through roads that pass through the watershed. In fact, some
of them are owned by the City of Everett. Any activity 1ike that will
require a road use permit from the City of Everett. Also, we'll be
concerned about movement and transportation of any material through the
Basin and what the 1ikelihood is of any spills of o0il or any chemicals,
and if there needs to he any oil pipeline constructed to transport ail
from the site into a better market area. We wanted to reiterate what we
had previously stated in three letters.

This is a question that would be better left until later, but I wanted to
know about the operations plan mentioned in the EIS. If the operations plan
is going to be available for review for the general public, we may be able
to provide some input. Maybe we can work together to alleviate some of our
concerns. Thank you.




P47,49

Darrell Williams, Environmental Technician for the Tulalip Tribes
Everett, WA, January 8, 1985 (Reference Code H2)

I don't have a prepared speech, but will probably send in a letter of
comments later. I will be interested in possible impacts to fisheries
within the Snohomish and Stilliguamish River Basins, and also the protection
of cultural and religious sites that may be on DNR lands. In the draft EIS
it's stated that DNR would be checking with office of Archeological and
Historic Sites, but would also request that you contact the neighboring
Indian tribes to see if there are any cultural and religious sites pertain-
ing to the tribes in the area of the o0il and gas leases. Thank you.
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Pvit,
42,43

NOTED

Dave Clark, King County Planning Division
Issaquah, WA, January 8, 1985 (Reference Code H3)

I have a few general comments about the EIS, and I'd 1ike to ask a couple of
questions at the conclusion. In a fairly cursory review, I think the county
would generally support alternative two as the preferred means of
jdentifying lands available for lease.

Can there be directional drilling from outside buffer area?
DNR: Yes. |
King County supports buffer area 200' in and around wetlands.

In King County we've gone out and field-reviewed over 900 individual
wetlands in the county, about 76% of which don't fall under the jurisdic-
tion of the Shoreline Management Act. They are not associated with waters
of the state and therefore not protected by proposed buffers that are
identified here, and our wetland definition is not the same as yours. I
would think that we would prefer some modifying clauses in the ultimately
adopted program....recognizing more detailed program where one does exist
for a sensitive area such as wetlands that could be recognized by the
state's leasing program. It may well be that some of these wetlands, that
aren't in fact associated with shorelines in the state, are considerably
more important than those that are associated with shorelines in the state.
We have in the county's wetland program identified each wetland in terms of
its hydrologic cultural water carrying capacity and some other factors and
rated each one of the over 900 as unique and outstanding, or of moderate
significance. So we have acquired some judgments as to which of those are
more important, and we'd 1ike to see certainly those that are rated #1,
unique and outstanding, some way be reflected in the state's....leasing, at
least in this county.

Under plants and animals, on p. 20 (of the PEIS) under Resource Protection.
Third paragraph at top of page. Statement alludes to the fact that it's
possible that no oil and gas activity could take place until an intensive
on-site survey was done. Land use restrictions imposed by this option may
not be warranted, since only one endangered and seven threatened plant
species and two endangered animal species on the WA State 1ist are found on
department-managed land as of October 1984. As one twists to the logic,

I would submit that since there are so very few threatened or endangered
species on state-managed land then the .state has as valid an obligation to
look toward regulatory practices that would, in fact, protect those, since
they certainly aren't affecting very much of the state-managed land.
Reverse logic is as logical, since there aren't many, probably no need to
impose restrictions as purported in the EIS. On the other hand, since there
aren't very many, I would submit that you could aggressively protect those
since there would not be very much state land impacted. That's the main
comment I have. .




(Reference Code H3)

E71,81 Another issue that's come up lately and I haven't found the specific chapter
or paragraph that deals with it is impacts of drilling, even exploratory
drilling, on ground waters. We have, in King County and in Pierce County,
become more concerned about ground water contamination and particularly
ground waters that are presently being used for L&I purposes for industrial
drinking water supplies. I think to the extent that sensitive aquifers have
already been identified by major water purveyors and counties, there'd be
some real concern on the counties' part, of leased land being made avaiilable
for drilling that could potentially hydrologic relate to 2, 3, 4 different
levels of different aquifers. We've found in this county that some of the
shallow-level aquifers tend to be the most polluted in that surface waters
and other contaminants can easily reach those shallow aquifer levels. The
deeper wells seem to be in fairly good shape, but in punching holes in the
ground there's the potential for co-mingling of degraded water with water at
deeper levels that is not apparently degraded, even if the holes are punched
on state-owned land. Once the underground aquifers are linked there's a
potential for cross migration, and we would be very concerned that
exploration and drilling would occur in fairly close proximity to aquifers
that are in use by large or even rural populations for drinking water. I'm
not sure how the programmatic EIS deals with that. I guess I'm expressing a
concern that it should if it doesn't already. Thank you.




NOTED

Program
Prologue

Marshall T. Huntting, Consulting Geologist
Silver Creek, WA, January 9, 1985 (Reference Code H4)

A fact that is not generally recognized and that is appropriate to every
resource management agency, or an agency involved with resource management,
is that all the world's wealth comes from its natural resources - mining,
agriculture, forestry, and fishing - through application of labor and
techology.

I regret seeing people rejoice in the demise of basic industry and the
emergence of the service industries. Service industries don't contribute to
the wealth of a nation; they merely redistribute the dollars already in
place. New wealth is a result of exploitation of natural resources.

Energy minerals - coal, oil and gas, and to a lesser extent uranium - are
most important. Those states rich in energy resources are very well-off,
i.e., Alaska, Texas, etc. The geology of the Northwest, and Washington in
particular, is not all that unfavorable, in spite of the fact we've had no
production. I would 1ike to make a plea for increased concern for more oil
and gas exploration here in Washington. The ONR is the major agency that
controls the economic and political enviromment for oil and gas exploration.

A1l EIS's tend to be negative and play down the positive. I emphasize that
oil and gas are important here in Washington. As we have no production, the
impacts are not of that immediate importance; whether or not we get
production depends upon the political and economic environment.

I see no recognition in the EIS of what I just mentioned. This is a
generic complaint, however. You see it in every EIS that deals with natural
resources. The stage is not set and doesn't imply that an important
resource is befng dealt with. There should be a statement that sets the
stage for the entire EIS and one that recognizes the importance of the
industry we are talking about.
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NOTED

Garth Tallman, Garth Tallman Associates
Portland, OR, January 9, 1985 {Reference Code H5)

The EIS sends out some negative signals to the industry but that's to be
expected from an area like the Northwest. It is important in terms of
encouraging exploration in the Northwest to send out as many positive
signals as possible to the industry to let the industry know that, indeed,
Washington and the Northwest are open for business in terms of oil and gas
exploration, and it would be fallacious to assume that the oil companies are
Jjust going to come up here because there's potential. A1l of us like to
think there's o0il and gas potential, and certainly I think there is, and I
think the consensus among geologists is that there is tremendous potential.
One of the damaging things that can occur is that the industry can be very
fickle. Specific companies can be very fickle and get turned off to an area
very quickly, and that was very well evidenced by the state sale back in
April of last year. To amplify a bit on what Marshall said, I think
anything that the state can do to let industry know that they want to work
with the industry as far as trying to encourage exploration I think is a
positive thing and I think it will help the oil companies, particularly the
majors, take a little bit different view of this area. On the positive side
I might say that the meeting held on September 20 between the industry and
ONR I consider to be a very positive step. The feedback I've had from my
clients and others that participated has been very positive. The important
thing there was the general consensus among the industry is that the state
wants to work with the industry and it gave them the feeling that really
some positive changes could be made. It's not so important necessarily the
state do everything the industry wants to do. If it did you wouldn't even
have an EIS. But there's got to be a compromise position somewhere, and I
think by working together in the spirit of cooperation as apparently has
been done since September 20 I think is a positive thing. The bottom line
is to try to send out some positive signals to the industry as opposed to
negative signals and try to let the industry know that there's room for give
and take, and that there are some positive elements in terms of exploring up
here as well as negative elements. Thank you.
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Letters from Federal Agencies




NOTED

45,48,
52,54

United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecolagical Services
2625 Parkmont Lane S.W., Rldg. B-3
Olympia, Washington 98502

February 4, 1985

Mr. Kemneth Solt, Division Manager Wl
Lands Division :

Department of Natural Resources

Olympia, Washington 98504

Re: Draft Programmatic Environmental Impact Statement [PEIS) aned
Proposed Washington State 0il and Gas Leasing Program

Dear Mr. Solt:

We have reviewed the above-referenced documents, which have beean
prepared pursuant to the State Environmental Policy Act (SEPA:.
We hope the following comments are helpful in strengthening the
final PEIS and program plam prior to implementation.

The draft program provides an adequate overview af oil and gas
leasing plans on lands managed by the Department of Natural
Resources (DNR). We support the wetland protection, phased
environmental review and sensitive area planning steps outlined
in the documents as essential leasing program elements.

We believe the draft PEIS and program plan could be primarily
strengthened by clarifying necessary notification and interagency
coordination and planning procedures that ars briefly discussed
in the draft documents. :

The draft PEIS and program plan do not cover leasing on private,

Federal, or state-owned lands managed by other agencies. The
documents also point out that all PNR-managed lands would be
available for leasing on a case-by-case basis. Your existing

system to categorically classify the environmental sensitivity of
these lands would alsc be terminated upon plan adoption.

We believe it would be prudent to better outline perlinent review
criteria beyond those discussed in the draft documents that would
be applied by DNR during the application process that may
preclude right of entry and lease appraval. Furthermore, the
documents could also be strengthened by highlighting DNR
coordination procedures and describing what technical input
mechanisms beyond the SEPA and right of entry permit review
Process will be available to provide input inte oil and gas lease
planning. . ‘
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NOTED

NOTED

NOTED

P43,48
El12,17

£22,24,
44,63,
72,76

These concerns stem from the fact that we find the documents
unclear as to access and lease review procedures to be
implemented for selected ODNR- lands leased by the Fish and
Wildlife Service (FWS) as Federal wildlife refuges. In one
instance, for example, these Jeased refuge lands support a
population of the Columbian white-tailed deer, which is a
Federally endangered species.

The FWS strongly encourages early notification regarding permit
and lease applications involving lands we lease, or in the
immediate vicinity of other FWS- managed refuge and fish hatchery
facilities. To facilitate this early coordination, enclased is a
current directory listing addresses of FWS refuge and fish
hatchery facilities in Washington.

If Federal fish and wildlife concerns arise as a result aof
preliminary investigation and leasing proposala, this office
would be prepared to work with your staff and potential
applicantas to resolve thenm.

A separate and additional evaluation would also be conducted by
the FWS, for proposed oil and gas activities subject to Federal
pernits for which we have review and issuance responsibilities.
This office would conduct an evaluation pursuant to the Fish and
Wildlife Coordination Act and the Endangered Species JAct, if
exploratory or devalopment activities require permits from the
U. S. <Cosst Guard or the U. 8. Army Corps of Engineers. These
statutes would also apply to the issuance of Special Use permits
that would govern refuge land access. 1t should he noted thut in
these evaluations, the FWS wmay concur, with or without
stipulations, or object to the work, depending upon whether
wetlands or other important fish and wildlife may be directly or
indirectly affected.

We also note that the proposed resource protection actinns
outlined ip the draft PEIS are directed primarily toward State
listed endangered species, This action, although appropriate,
appears to downplay bslanced protective consideration of other
ecologically and economically important fish and wildlife in the
leasing process. The final PEIS should better address this issue
and clarify how impacts to other important species will be
avaided. v

Additional mitigation measures beyond those cutlined in the druft
PEIS are also merited, if accelerated exploration activities are
foreseen as a result of program implemeptation. TFor example,
access rosd alignment plans and seismic survey methods that pase
the Jleast environmental damage should be relied upon to avaid
impacts to wetlands, and salmon spawning and wildlife breeding
arceas. Netting and fencing of mud and settlement ponds mav also
be necessary to preclude waterfowl and wildlife entry. A mute
effective vversight process is probably meriled of drill cutting,
mudpit, ~and byproduct waste water treatment and disposal,
especially in high rainfall areas or locales wilh a potential for
overflowas and leaching tv surface and subsurface waters,
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In summary, we believe additional steps could be taken to further
spell out and clarify notification procedures and resource
protection and mitigation measures in the final documents.

Thank you for the opportumity to review and comment on these
draft documents prior to program implementation. We would also
appreciate receiving a copy of the final PEIS and adopted oil and
gas leasing program plan.

Sincerely,

e Sk S

David J. Stout
Acting Field Supervisor

ce: RO-AHR

SE-Olympia
CWTD NWR
BIA

EPA

WDE

WDF

wDG

AL PR
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NOTED

M AEPLY REFER TO:
Land Services

United States Department of the Interior
BUREAU OF INDIAN AFFAIRS

PORTLAND AREA OFFICE
BOST QFMICE SOX 1783
PORTLAND, OREGON 97108

JAN 16 1985

M. Kenneth E. Solt w2
Manager, Lands Division

Department of Natural Resources

Public Lands Building

14th and Water Street

01ympia, Washington 98504

Dear Mr. Solt:

We have reviewed the Proposed 011 and Gas Leasing Program and Draft
Environmental Impact Statement for potential effects on Indtan lands and trust
resources and offer the following comments.

Implementation of the proposal with adequate monitor:ing and consultations,
when required, with adjacent land owners should provide appropriate control
and consideration of environmental and socio-economic concerns.

Sincerely,

Lt

Acting Assistant Area Director
{Program Services)
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JOHN SPELLMAN
Governor
STATE OF WASHINGTON
OFFICE OF ARCHAEOLOGY AND HISTORIC PRESERVATION
111 West Twenty-First Avenue, Ki-11 o Olympia, Washington 98504 o (206) 7534011
December 6, 1984
Mr. Keaneth E. Solt . W3

NOTED

NOTED

Division Manager, Lands Division
Dept. of Natural Resources, QW-21
Olympia, WA 98504

Log Reference: 590-S<DNR-07
Re: 0il & Gas Leasing Program

Dear Mr. Solt:

A staff review has been conducted of your proposed oil and gas leasing
program and the accompanying draft programmatic environmental impact
statement., We believe the document could substantially benefit from
additional consideration of archaeological and historic preservatioa
concerns. Specifically, it is important to note that Department of
Natural Resources (INR) managed lands, to our knowledge, have never
been subject to a comprehensive aystematic professional archaeological
and historic survey. In the absence of survey activity and resulting
information, DNR data files will not accurately indicate if state
managed. archaeological and historic aites will be impacted by proposed
activities. '

We would be happy to meet with you and your staff to discuss the
development of an active program to meet DNR's goals to "administer
the 0il and Gas Leasing Program in a manner that identifiea and pro-
tects cultural resources."” We have enclosed a copy of a proposed
Cultural Resource Managemsent Program for 0il and Gas Leasing for your
consideration and review.

We would note that there are several benefits from implementing this
type of program. Most importantly, it assures that an active program
will be undertaken to assure that state managed archaeological and
historic sites will be found, evaluated, and considered as part of the
environmental decision-making process. Second, it clearly identifies
the process and the consultation requirements that will be followed
for all leases., Third, it mirrors the program our office has devel-
oped for oil and gas leasing requiring federal permits or leasing and

F=-25
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Mr. Kenneth E. Solt
Dacember 6, 1984
Page 2

thus will provide a uniform, predictable program for sll lands within
the state.

Sincersly,

Robert G. Whitlam, Ph.D.

State Archasologist
(208) 753-4405

Enclosure
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CULTURAL RESOURCES MANAGEMENT PROGRAM
Stipulations for 0il and Gas Leasing

The Cultural Resources Management (CRM) Program shall be governed by
the standards, principles, criteria, and definitions described in the
following state and federal regulaticns and publications as applic-
able:

1. Archaeology and Historic Preservation; Secretary of the Inter-
ior's Standards and Guidelines (survey, data recovery, curation,
and professional qualifications).

2. 36 CFR 63 = Determinations of Eligibility for Inclusion in the
National Register of Historic Places {including guidelines for
level of documentation to accompany requests for determinations
of eligibility for inclusion in the Ragister).

3. 36 CFR 300 - Procedures for Protection of the Cultural Eanviron-
ment (criteria of effect and adverse effect).

4. Advisory Council on Historic Preservation. Trestment of Archaeo-
logical properties: A Handbook (guidelines for the development
of mitigation prnceduru)

5. State of Washington Rauonrce Protection Planming Process Archaeo-
logical and Historic Comprehensive Plan.

The CRM Program will include the following elements:

1. Ideantification

2. Evaluation of Significance

3. Evaluation of Effect

6. Implementation of Mitigative Measures

Prior to undertaking any surface-disturbing activities on the lesase or
off-lease lands used in exploration and development activities associ-
ated with the lease, the lessee or operator, unless notified to the
contrary by the suthorized officer of the Department of Natural Re-
sources (DNR), with the concurrence of the State Historic Preservation
Officer (SHPO), shall:

1. Identification

a. Describe and identify the location of surface~disturbing
areas.

b. Engage the services of a cultural resource speclalist ac-
ceptable to DNR and the SHPO to conduct a cultural resource
inventory of those arecas detailed in l.a. The operator may
e¢lect to inventory an area larger than the area of proposed
disturbance to cover possible site relocation which =may
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3.

T

result from eavironmental or other considerations. An
acceptable inventory report is to be submitted to the auth-
orized DNR officer and to the SHPO for review and approval
no later than that tise when an otherwise complete applica-
tion for approwal of drilling or subsequent surface disturb-
ing operation is submitted.

c. Upon review of the inventory report by DNR and the SHPO,
should quastions arise concerning the adequacy of the survey
coverage, sufficient additional surveys shall be performed
to resolva these questions.

Evaluation of Significance

Evaluate the National Register eligibility of all sites discov-
erad during the investigations detailed under Sectiom 1.b.

Evaluation of Rffect

Pursuant to the process established in 36 CFR 800, obtain evalua-
tions of effect for all National Register eligible sites within
the surface-disturbing impact area.

Implesentation of Mitigative Measures

a. Prepare a mitigation plan and research design for DNR and
SHPO approval for sites which are determined eligible under
‘Section 2 and which will be subject to adverss effects as
determined - under Section 3. Mitigation may’ include the
relocation of proposed leass-related activities or other
protactive msasurss and data recovery messures such as
excavation and recordation. Avoidance through relocation il‘“!'ﬁo
the preferred wmitigstive option and, where avoidance isr *.]
ngither prudent nor feasible, data recovery, protective-‘-iﬂ‘fr'
seasures, and recordation will be considered. Where impacts
to archaeclogical and historic sites cannot be mitigated to
the satisfaction of DNR and SHPO, the lessee agrees to no
surface occupancy within the boundaries of the site.

b. Implemant the approved plan prepared under Section 4.1.

c. The lessee or operator shall immediately bring to the attem-
tion of the asuthorized officer of DNR and the SHPO any
cultural resources discovered as' a result of the lease.
Such resources shall be tested and evaluated for State and
Naticnal Register eligibility. For those sites determined
to be eligible, evalustion of effect and mitigation measures
shall be developed as outlined under Sections 3 and 4.

All artifacts, supporting data, and records resulting from this
CRM Program will be curated in accordance with generally accepted
practice and all applicsble ragulations. All data will be made
available to qualified or professional srchaeclogists during
regular working hours at times prearranged with the director of
the repository.
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JOHN SPELLMAN

Covemor Director
STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY
Mal Stop Pv-11 = Olympia, Washingion 98504 e  (208) 4596000
Jarwary 11, 1985
Mr. Kennath Solt wa

o
I w
-
L]

t=
~

o

L]

Ioo w
[=] wn
-

|

=]
-
)
[
[

|
|

=]
~
= )

NOTED

NOTED

P21
E29

Department of Natural Resources
Meil Stop QwW-21
Olympia, WA 98504

Dear Mr. Seolt:

Thank you for the aopportunity to review the draft programmatic EIS for your oil and
gas leagsing program. We offer the following commenta:

1. The EIS needs to discuss the designation status of drilling muds and produced
waters (Chapter 173-303 WAC). Applicants should be aware that, depending on the
substances involved, these muds may be designated dangerous waste and require
special handling on gite (please contact Mr. Ross Potter, 459-6303).

2. 0il rig construction and mud pit design and operation may be subject to con-
struction constraints under Chapter 173-240 and 173-303 WAC.

3. ¥Ye remain concerned about possible ground water contamination due to the
drilliog process. There is also the potential for aquifer interchange and/or de-
pletion due to interagquifer transfer from high to lower head zones resulting from
improper construction ar abandonment of test wells. To keep the Department of
€cology informed and to ensure proper protection of ground water, we suggest the
applicant contact the appropriate WDOE Regional Office prier to beginning drill-
ing operations. This would be in addition to our review of the environmental
checklist and any permit applications.

4., The environmental checklist for each proposal should indicate the specific
effects of explosives for seismic exploration, including transportation and
storage of exploaives, chemical characteristics and strength, amounts in inventory,
amounts used per test, frequency of use and areal coverage per test, and types of
genlogic structures subject to long-term compression or expansion.

5. It would be belpful if the EIS could indicate the general areas where explora-
tion activities may occur.

Sincerely,
,? - /.
Sk o S
Greg §Erlie, Supervisor
GS:pk Environmental Review and
Permit Management Section
ce: Jerry Louthain, SWRO
Roy Anderson, £RO
ODave Nunnallee, NWRO
Clar Pratt, CRO
Fred Hahn, External Affairs :
Ross Potter, Dangerous Waste F~29
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STATE OF WASHINGTON

DEPARTMENT OF FISHERIES
115 General Administration Buiding e Olympia, Washington 98504 o (206) 7536600 « (SCAN) 234-6600

January 14, 1985

Mr. Kenneth E. Solt, Division Manager W5
Lands Division

Department of Natural Resources

Olympia, Washington 98504

Dear Mr. Solt:

Proposed Oil and Gas Leasing Program, Draft
Environmental Impact Statement Statewide

We have reviewed the above-referenced program and Draft Eavironmental
Impact Statemsent (DRIS). We support your programmatic approach to
analyzing the enviroomental impacts of leasing Department of NHatural
Resources (DNR) lands for oil -and gas exploration. Specific comments
follow.

Proposed Program

E71,80 Page 31 You mention water produced from wells being disposed of in

streams. We strongly discourage this practice. We
encourage strict momitoring of discharges to inaure
compliance with state water quality standards. In
addition, the quantity of additional water disposed of
should not be excessive. Sudden large surges of flow may
in some cases stimulate aovement of adult or juvenile
salmon into newly inundated areas where they may become
stranded as the flow recedes. Also, large introduction of
flow may cause bank scour and sedimentation of local
downatraam habitats.

NOTED Page 39 We are encouraged that the program {s committed to

involving interestad agencies and professionals in your
dacision making procass.

P46 Page 46 We feel Type 3 waters should be included as sensitive

areas.

NOTED Page 50

and 52 To allow us to evaluate the impact of a proposal, at a
minimum the checklist should include a site map with
contours, site~specific plan, at least some indication of
amounts of cut and fill if any, location of surface water,
and vegetation on the site. It would be ideal to include
the site-specific plan of operations with the checklist but
this may be "putting the cart befores the horsze.”

-
F-31
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Mr. Kenneth E. Solt
January 14, 1985

Pags 2

P53 Page 33

NOTED Paga 33

The flow chart should include notics of surface owners and
other agencles with a Declaration of Significance (DS) as
vell as with a Declaration of Non-Significance (DNS) (upper
left, 6th step). Also, notice of application for shothola
selsmic survey or drilling should include ths Department of
Fisheries.

It is encouraging to ses the oil and én suparvisor will
perform monitoring inspections. Responaibility for com—
pliance was not clear during previous leases.

Environmental Impact Statement

P44 Page 21
B22

ES9 Page 37

NOTED Page 61

NOTED Page 62

Road Construction ~ We do mnot concur entirely with tha
proposed aiternative. Wa suggest the following, “all roads
constructed for conducting examinations, drilling,
devalopmant and production activities on premises leased
for oill and gas purposes shall meet or aexceed road
construction and maintenance standards as spacified by the
Porest Practices Board (Ch. -222-24 WAC)." This 18
consistent with the DNR's Porest Land Mansgement Plan and
encouragea the DNR to manage these leases with the Forest
Practices WAC's as the minimum standard, not the norm.

The 200' minimum distance from Type 14 watars for
vibratory surveys is arbitrary. Have any atudies been done
to determins if "no significant impacta to ansdromous fish
ambryos are anticipated” {s an accurate statament.

A "Redd” ia a singles salmonid spawning nest. Both
anadromous and resident embryos could be affected by
acoustic shock. Eyed atage for salmonids variss with and
among salmonid species spawning timing. Depending upon
speciss, race and location, eyed stage could occur in evary
month of thae year. For example, spring chinook salmon
spawn 1in August and September; fall chinocok spawan {n
Septanber, Octobsr and November; chum salmon spawn froa
Auguat to March; and coho salmon spawn from Septaaber to
Jaunuary; soma species of trout are spring spawners while
others are fall and winter spawners, and some steelhead are
apavaing as late as June.

As with vibratory shock, have any studies been conducted to
substantiate this conclusion. If not, it is incumbent upon
DNR to conduct such studies before speculating what the
impacts might ba.
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Mr. Kenneth E. Solt
January 14, 1985
Page 3

Page 62 As with vibratory shock, have any studies beesn conducted to
substantiate this conclusion. If not, it is incumbent upon
DM to conduct such studies bafore speculating what the
impacts might be.

With the exception of the preceding comments, we concur with the contents
of the program and DEIS. To reiterate, we feel the keys to the success
of this program is wall preparsd checklists or supplemental EIS, strict
and frequent monitoring and enforcement of lease ptovilionl and strict
compliance with existing environmental laws.

Thank you for the opportunity to comment.

Sincerely,

/Z?Zv25f:.4f”'5:' sz:linualnn.
William R. Wilkerson,
Director %_

ce: Game
SEPA Flle
- Trosper
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JOHN SPELLMAN

Governor
STATE OF WASHINGTON
DEPARTMENT OF GAME
600 North Capitol Way, GF11 e Olympia, Washington 98504-0091 e (206) 753-5700
January 16, 1985
Mr. Art Stearns : W6

NOTED

P3,5,
44

Department Supervisor
Department of Natural Resources
0lympia, Washington 98504

DRAFT ENVIRONMENTAL IMPACT

STATEMENT: Proposed 011

and Gas Leasing Program
Dear Mr. Stearns:

Your document has been reviewed by Department of Game staff as
requested; comments follow.

We commend you for including resource protection measures in your
proposed program. Most significant among these are your goal {p.1l1)

to ... "Protect from and reduce or eliminate losses caused by erosion,

pollution of ground aand surface waters and disruption of wildlife
habitat...", and your proposed policy (p. 14) to prohibit most
impacting activities within 200 feet of wetlands and types 1, 2, 3 or
4 waters. Conscientious adherence to these principles would help
protect the public's valuble fish and wildlife resources while
allowing income generation for the trust.

However, other language fn your document casts uncertainty on how
protection measures would be applied. In all, we believe stronger
conmitments to impact-reducing measures should be made.

In contrast to wording of the program goal mentioned above, your
specific resource protection policies (p. 19) focus entirely on
endangered, threatened and sensitive species. It should be pointed
out that certain economically important species, not counted among the
protected categories, could also suffer significant impacts from ail
and gas operations. Losses of these animals would be felt by local
communities as recreational expenditures decreased. A specific
example of this type of resource is the Colockum elk herd. We believe
that your program should include measures to reduce these fmpacts.

In addition, 1t is unclear how your standards of protection for
threatened and sensitive species would apply. The qualifier, within
trust obligatfons, is not informative enough to predict specific
outcomes when plants and animals are at risk. Furthermore, to
“consider® avoiding or lessening impacts on sensitive species does not
imply any performance standard. It 1s ¢lear that your income

<3 s
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NOTED

NOTED

P43,53

P43,50

NOTED

P49

NOTED

generation and resource protection mandates potentially conflict.
However, not enough information is given to judge how you would
resolve these conflicts in practice. .

Overall, we recommend that you add stronger, clearer language to your
final EIS. Where you state that consultations with Game Depariment
biologists may occur, we urge that you commit yourself to making
them at appropriate points of the leasing/drilling process. In
addition, some mechanism should be designed far acceptance and use of
new resource information as it {s developed. The Heritage data base
is not comprehensive. Another issue of specific concern to us 1s your
qucy toward oil and gas activity on lands where Department of Game
eases surface rights and uses the parcels for wildlife habitat and
recreation. Notification, consyltation and balance of resource/trust
abligations are not clearly delineatad in your document. These are
public, as wall as interagency issues. We urge you to include this
information in your fina] EIS.

Specific comments follow:

Page 11, Matural Resource Goals (2) . Agafn, this goal fis

commendabTle, éspecially In that protection is not restricted to

habitats of endangered, threatened and sensitive species.

Page 13, gnra%rlghs 4 4'S . We question whether it is realistic or
Sir [ ofi the assumption that activities will probably not

occur on leased parcels. What reliances are made and rights granted

when Jeases are execuyted?

Page 13, Leasing of Aquatic Lands . We agree that this fssue
Zise”'_ms special scrutiny. .

Page 16, Notification of 011 & Gas Leasing . Concerning those lands
managed Dy your agency and Jeased Dy Department of Game, we would

prefer the earliest possible notification. Our use of these parcels
would often conflict with of1 & gas activities. Does notification to

surface owners of record imply notification of leaseholders?

Page 18, Rigt of Ept_'r% « [t 1s not clear how rights of entry are to
¢ coordina surface leaseholders.

Page 19, Plants and Anfmals . Again, we recommend stronger, clearer
s'émﬁ’__—_s. .

Page 20, paragraph 2 . This rationale for avoiding fnventories
appilies %o your policy for endangered species protectifon as well.
Occurrence data in the Heritage system are not comprehensive.

Consultations with Game Department biologists are important fn this
context, and some studies may be umavoidable.

Pages 21, 22, Road Construction . Placement can be as important as
consfruci!on' TechnTque Tor avoiding impacts from roads. With ofl &

gas operations, road building 1s a major 1ssue. We urge consultation
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with Game Oepartment biologists and full implementation of mit'lgat‘ing
measures.

NOTED Page 61, Plants and Animals, paragraph 1 . Impacts from drilling
¥19s, service trucks and survey personnel would not be Timited to
threatened and endangered species.

NOTED Page 62, Eara?ragh 2 . Because your conclusion is tentative,
protective timing restrictions and/or implementation of monftoring
studies would be appropriate.

E59,64 Page 62, garagraqh 5 . Consultation should be carried out with

' epariment o ologists for fish species under our jurisdiction.

NOTED page 77, Runoff/Absorption . 1In the last four years, at least two
nu% pit overtiows have reached surface waters in the state of
Washington. Impacts from these occurrences should be discussed fully
in your document.

E81 Ppage 78, Plants and Animals . Alternative mitigating techniques are
Teasible Tor avoiding open mud pft impacts on wildlife. In areas and

at times of high waterfow]l use, we strongly recommend the use of =

netting over mud pits. This method has proven to be effective. In
addition, an experimental sonic repulsion method is being tested, and
may also offer effective mitigation.

Thank you for giving us the opportunity to respond to your document.
We hope our comments are helpful for preparation of your final EIS.

Sincerely,

THE DEPARTMENT OF GAME

Deputy Director

Ju:jt
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JOHN SPELLMAN KAREM RAHM
GCovernor Secretary
STATE OF WASHINGTON
[)ET?AJfTAAEbJT OF SOCIAL AND HEALTH SERVICES
1409 Smith Towes, B17-9 o Seattie, Washington 9804
December 19, 1984

Kenneth E. Solt, Manager w7

P42,46
E72,81

Department of Natural Resources
Lands Division

Room 202 Public Lands Building
Olympia, Washington 98504

Subject: Proposed 011 and Gas Leasing Program
Dear Mr. Solt:

| thank you for the opportunity to review the Proposed Oil and Gas
Leasing Program. It is apparent that a solld effort s being made

to strengthen the leasing process. For a specific department posi-
tion on all or part of the program, | must refer you to our Operations
Supervisor, Bill Liechty, at scan 243-5953, In Olympla.

| would, however, |lke to comment on a particular component of the Pro-
gram from a District Engineer's perspective. Specifically, whiie the
proposed process for reviewing and judging applications appears ade-
quate, some concern remains for applications appearing In watersheds.
The process now establiished tacitly allows for the possibility of
extended drilling within a watershed. Granted, the review process
should eliminate the problem applications. 1t seems, however, like

the question as to whether a potentially dangerous (to the water
quality) operation should even be ailowed in the watershed is left
begging. It shouldn't be.

| realize that the report was basically an outline and that details
on the exact review process are omitted or missing. Thus if you feel
there is other information | should be made aware of, please don't
hesitate to contact me at scan 576-7673 or 576-7670.

Sincerealy,

-

-z .
CH @t el -
Lawrence W. Waters

District Engineer
Water Supply and Waste Saction

LWW: by

cc: Clair Olivars, City of Everatt Water Dept.
Tim Haydon, City of Snohomish Water Dept.
Snohomish Health District
Bill Liechty, Olympia
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Letters from Interested Tribes




Colville Confederated Tribes

P.O. Box 150 - Nespelem, Washington 99155 (509) 634-4711

COMMENTS
January 4, 1985 w8
COMMENTS t Colville Confedersted Tribes .
COMMENTING : Adeline Fredin, Eistory/Archaeology Department
REFERENCE : page 20, and noted below for your review
REFERENCE : page 21, and noted below for your review

" PROPOSED OIL AND GAS LEASING PROGRAM: DRAFT EIS 1984 "

Cﬂl.m RESOURCES ..--.-.-.......-...---.-...page 20,

Cultura] resources are archaeological or historical sites such as the Indian
pits and cairns on department-managed land near Stevenson.”

"PROPOSED ACTION:"
"Adminster the Oil and Cas Leasing Program in a manner that identifies and
protects cultural resources.”

“ALTERNATIVE:"
“Make no special effort to identify or protect cultural resources. (NO Actiom)."

“DISCUSSION:"

"The proposed action will supplement the capabilities of the Office of
Archasological and Historic Preservation (0AHP) which will reduce the risk of
accidental damage or destruction of cultural resources. Methods to identify
and protect them will be part of the oil and gas leasing process. Department
managers, because of additional training and knowledg, will be able to adjust
proposed activity, avoiding needless damage.”

"Alternative makes no special effort to identify or manage cultural resour-
ces. Instead, it relies intirely on OAHP for identification and management
direction. Since OAHP is understaffed and underfunded, this would reduce the
department's ability to protaect cultural resources,"

COMMENTS: TO Draft IES 1984, PROPOSED OIL AND GAS LEASING PROGRAM

It appears there 1s a lack of commmication betwsen law, and regulation for

the protection of the cultural resources by the oil and gas proposed leasing
program. The Colville Tribe as one of the first natives to the State of
Washington area, has a definite intrest in the management for cultural reso-
urces, and the enviornment necessary to support what had been the Indian vay
of life. Cultural resources are a none-renewable rescource, and represent
bhundards and thousands of years of informatiom important to the history and
-culture of the Indian people. The tribe has incuraged the management policys,
law, and regulations governing the protection and preservation of the cultural
Tegources intrusted to OAHP. OAHP is awar that most of the tribes throughout
the State of Washington were relocated to lands away from their owm traditional
area, and these lands became managed by the State. With the ralocation of trib-
es, they were forced to leave behind valuable remsources unique only to their
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P47,49

page 2, CCT Comments, from Adeline Fredin director of History/Archaeology

history. These ars the resources that oftan become adversly effected by land
development, with littal comcideration or concern for the destructiomn of the
information scientific or culturaly.

RECOMMENDATTON:

That there be a more positive policy by the proposed oil and gas leasing
program to impliment laws and regulations protecting and preserving archaeo-
logical resourcas. 36 CFR Part 800, Part 63 including those regulations
identified by OAHP, and those agencys that may be abla ro lend assistance to
proper managemsnt of the Cultural Resources.

" PROPOSED OIL AND GAS LPASING PROGRAM " 1984
"Heritage Protection, Section"

Endangered, Threatened and Sensitive Species”
1. Endangered;
2. Threatened;
3. Sensitive ;

"Aboid impacts on plant and animsl

species counsidered indangered.

Within trust obligations, avoid

impacts on spaclas considered

Threatened and consider avoiding or

lessening impacts on species con-

sidered sensiteve.™....ccocvcsesnsecscresassssfound on page 43

"NATURAL AREA PRESERVES AND THE REGISTRY PROGRAM"........found on page 48
"mm mms ...Illl.-l..‘..‘.l.....'...l--llll...fmd on Page 49

"parigraph two under CULTURAL RESOURCES "These sites and objects are protected
by federal and state law, including the Rational Historic Preservation Act
(Public Law 89=665 as amended), the Fedural Archaeological and Historic
Preservation Act of 1974 (P.L.93-291) and the State Archaeology and Historic
Presarvation Act (Ch. 27.34 RCW)."

COMMENTS: The laws are quoted here, but the policys to impliment the laws and
regulations are missing, it may be an oversight, or it may be that the method
to impliment the regulations are in a volium I have not seen. At any rate the
tribes throughout the State of Washington have given up countleas acres of

land for occupation, development and naw indestriea. The story is continually
repeted of inadvertant or deliberats destruction of cultural resources import-
ant to the sfence and to smable the tribes to know more about their own history
and culture, ) .
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page 3, CCT Comment, From Adeline Fredin, director History/Archaeology Dept;

RECOMMENDATION: A section directed toward management policys for protection

and preservation of cultural resources determined aligible for mitigation.
Preservation of information in the event that the resources are detemined
eligibile, and that the project can-not avoid the site/s. Consoltation with
tribes presently lmowen to have occupied the land in the avent that mitigatiom
also includes prehistoric burials, sacred sites, or ceremonial sites. The
tribe should also be allowed copys of the resulting rsports, studys, documents,
digrams, maps, as part of their right to better know their ancesterol heritage.

) e d

Adeline Fredin
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Letters from Local Government




January 11, 1985

cTY OF

Mr. Kenneth Solt wa eve rett

Division Manager, Lands Division
ent of Natural Resources . PUBLIC WORKS DEPARTMENT
Olympia, Washington 98304 3200 C2OAR STREET

EVERETT. WASHINGTON
w20

Subject: DNR's PEIS for Oil and Gas Leasing
Dear Mr. Soit:

Thank you for the opportunity to review your proposed Oil and Gas Leasing
Program and draft Programmatic Environmental Impact Statement (PEIS). The
City's position on oil and gas leasing in our municipal watershed (the Sultan River
Basin) has been communicated to the Department of Natural Resources in two
previous letters addressed to Mrs.-Hixon, your Environmental Coordinator (dated

February 6 and February 14, 198%).

The City is still concerned about all Issues raised in our two previous letters. In
addition, we would like to offer the following comments on the PEIS:

P45 1., Repeated reference is made to a Plan of Operations that all leases must
provide to the DNR. This plan appears to be a critical tool in
anticipating and mitigating any potential problems that might arise
during oil and gas exploration activities. The City would like to be
involved in the formulation of all operation plans for explorations within,
or near, our municipal watershed (a watershed map is attached) prior to
their approval by the DNR,

E82 2. On Page 71, it is stated that only six blowouts have occurred in
California between the years 1970 and 1980. Although this indicates that
the probability of a blowout is low, there still should be a discussion of
the impacts of a blowout and proposed mitigation techniques if a blowout
does occur.

P44 3. On Page 32, it is stated that liquid waste may be injected into subsurface

E72,81 strata where the local groundwater is of equal or poorer quality than the

STREETS
598830

liquid waste. Groundwater quality should be tested during the
formulation of the operations plan, so it can be determined prior to
permit issuance if liquid injection will be feasible. :

TRANSIT MOTOR BUILOING PUNLIC UTHITIES CONSTRUCTION ENGINEERING TRAFFIC
259-8804 VEMICLES 2BE-8TAS SEMACES 250-8820 INSPECTION 2%%-a811 2994811
08777 290-8811 Waler/Sewer/Drannge 259-841
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Mr. Kenneth Soit
Division Manager, Lands Division
: t of Natural Resources

January 11, 1985
Page Two

P42,46. & Directional drilling is suggested as the method to avoid surface
disturbances within municipal watersheds, and still extract oil and gas
from within the municipal watersheds. Everett's watershed (the Sultan
River) and the City of Snohomish's watershed (the Plichuck River) are
adjacent watersheds. Directional drilling in this case will, therefore,
still resuit in surface disturbances within a municipal waterhsed. This
points out the need for a detailed comprehensive analysis of oil and gas

'exploration in our watershed, instead of the general guidelines
presented in the proposed leasing program and PEIS.

Again, thank you for the opportunity to comment on the proposed leasing
program and PEIS. .

Sincerely,

P

Publle Works Director/Clty Engineer

DM/jel

cc: Ray Lasmanas, Oil and Gas Conservation Committee Supervisor
Jack Hulsey, DNR Area Manager
Bob Landles, City of Everett Environmental Coordinator

Attachment
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P45

P56
E85

Mr. Kenneth Solt, Division Manager

Jefferson County
Planning and Building Department
county courthouse

port townsend,washington 98368
telephone 206! 385 -1427

david goldsmith, director

December 13, 1984

wlg

Lands Division

Washington State Department of Natural Resources
Mail Stop QW-21

Olympia, Washington 98504

Re: Proposed Qil and Gas Leasing Program

Dear Mr. Soit:

This office has reviewed the Washington State Department of Natural
Resources’ proposed Oil and Gas Leasing Program and offers the following

comments:

1

2.

Page 45, "Sonsitive Area Planning.” The concept of giving special
atttention to sensitive areas is a good one. The document, however,
devotes much effort to defining what a sensitive area is without
describing how the ares will be treated differently in the planning
process. This should be clarified in the final document.

Page 36, "Reclametion.” This is the only section devoted to reclamation
requirements. We consider reclamation to be a most critical part in the
oil and gas' extraction process and one that is often overlooked. The
finai plan shouid address requirements such as the need for a
reclamation plan., reclamation standards, and a timetable for reclaimlrs
lands. If these standards are contained in another document, they
should be referenced.

Generally, we found the document to be informutive and provide a timely,
methodical process for obtaining an oil or gas lease. Addressing the two areas
described above would make the document more compiete and clear.

MP:ve

Sincerely,
-, 4
Mitch Press

Associate Planner
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County Executive
mllmdylhvdh

' of P and Communi
Departiment "“123?&mun ty Development
January 18, 1985

Mr. Kenneth E. Soit, Division Manager Wll
Lands Division

Mail Stop Qw-21

Departwent of Natural Resources

Olympia, Washington 98504

RE: Proposed 0i1 and Gas Leasing Program - Draft Environmental
Impact Statement '

Dear Mr. Solt:

Thank you for the opportunity to review and comment on the Draft Environ-
mental Impact Statement (DEIS) for the proposed 011 and Gas Leasing
Program. King County has followed the leasing program with considerable
interest over the past two years and has provided thas Department with
recommendations on the scope of the leasing program, the assignment of
sites into leasing categories and resource information on proposed lease
sites in King County.

We appreciate the Department's efforts to accommodate our previous concerns
on this important program. I hope the following comments assist you in
developing the Final EIS and in designing mitigation measures to protect
fmportant natural and environmental resources on and adjacent to State
managed lands.

. The following comments supplement the oral comments provided by Dave Clark

P7,15,
44,53,
54

" of my staff at your public meeting in Issaquah on January 8, 1985.

Relationship to Other 011 and Gas Requlations

It is not clear how the policies and regulations promulgated in the 0il1 and
Gas Conservation Act (RCW 78.52) and the activities of the 041 and Gas
Conservation Committee relate to the policies proposed under this action.
For example, could the proposed policies and regulations be conflicting
with and/or more stringent than those existent under current statutes? Are
amendments to the regulations and procedures implementing RCW 78.52
expected as a result of the regulations resulting from this action? Are
changes proposed to the Department's Plan of Operations requirements? Will
the policfes and guidelines recommended from this (DEIS) be adopted as WAC
amendments or as administrative procedures? The Final EIS should clarify
these relationships and the process the Department will use to adopt the
proposed policies and regulations.

F=-53
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NQTED

Kenneth E. Soit
January 18, 198%
Page 2

Managesent Goals

Ore of the overall management goals for the 0il and Gas Leasing Program
proposes that natural rescurces on State lands be conserved and enhanced.

- Other than enhancing the availability of the State's oil and gas resources

and resultant financial yields to tha State from required leases, what
other levels and types of rescurce enhancement are expected from the pro-
posad program?

) ands Available for Lease

" P4z
BI3-

P45

LT

Alternative Two, which sstablishes a “three category system" for classi-
fying Department lands available far lease based on degree of sansitivity,
appears to provide a reasonable level of protection for important natural
resources without unnecessarily encumbering the State's trust sandate.
Absert in this and other proposed alternatives however, is a means by which
State lands clearly exhibiting greater valus for other natural resource
purpases can bs selectively and permanently excluded from future oil and
gas leases (e.g., lands with endangered or threatened species, lands having
a majority of the parcel identified as a sensitive area). Substantial data
is currently available in King County on environmental resources and sensi-
tive areas which could be used to eliminate sites from lease consideration
prier to conducting expensive, site-specific environmental analyses as is -

propased under the Ysasing program.
Buffers for Waterbodies and Wetlands

We do not believe a 200 foot buffer around water bodies and wetlands by
itself, provides sufficient pratection for aquatic resources and riparian
habitats in all circumstances.

The proposed policy should alsc consider seasonal restrictions which may be
necassary in cases of spawning fish and nesting birds. Further, direction-
al drilling which is permittad beyond the 200 foot high water mark could

" have significant adverse impact on wildlife due to noise and vibration

P43,43

Fa

whtich is not considered by the proposed policy.
Wetland Definition

The definition of wetlands (WAC 344-12) used in the PEIS is considerably
narrowar than the definition used by King County in our wetlands managemant .
program or the Corps of Engineers/United States Fish and Wildlife Service
at the Federal level. As a consequence, the majority of King County's
designated wetlands (approximately 76 percent) are cutside the scope of the
protsction afforded by the proposed 200 foot buffer. The WAC wetland
definition is further complicated by the requirement for the wetland edge
to be establiished from measurements landward from the ordinary high water
mark. In practice, accurate determination of the ordinary high water mark
in wetland areas is subject to substantial uncertainty and asbiguity. Both
King County and other Federal agencies managing wetland resources use the
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Kenneth E. Solt
January 18, 1985
Page 3

existence of wetland plants, wetland soils and, to a lesser extent, the
water regime to establish the wetland edge. We suggest the Department
amend the proposed regulation as cutlined in either a.or b. below.

a. Revise the WAC definition of wetlands to use the federal defini-
tion because of its widespread recognition and use by resource
agencies, Including King County, or

b. Add a provision to the proposed regulation which allows the °
Oepartment to recognize and use wetland programs, which have been
developad and are being implemented at the local level. We
consider this to be a prudent approach since Xing County wilil
apply its wetland regulations in subsequent review and permitting
activities,

Notification of 0i1 and Gas Leasing

P7,53 Notification to counties and other affected local governments upon accapt-

»s. ance of oil and gas lease applications would provide the State with addi-

" tional information that may not be known or obtainable from surface cwners
of record. This notification would not only alert the jocal Jurisdiction
to the impending Jease but would also provide the State with the means to

. request environmental information from the local land use agency that could
subsequently be used to condition the operator's Plan of Operations or
other required permmits. )

Resource Protection

NOTED The proposed policy dealing with plants and animals implies that the
State's trust management oblfgations would prevail over actions, such as
leasa prohibitions, which would protect spacies considered threatened or

». sensitive. The policy appears to be less restrictive than current policies
... 0f the Federal government affarding protections to threatened or sensitive
' ..species. The proposed policy also raises considerable questions in sity-

ations where these species or their habitat overlap abutting parcels man-
aged by the State and Federal agencies.

NOTED The DEIS notes that more stringent policy protections may not be warrantaed
due to the very limited existence of endangered or threatened plants and
animals on department-managed land. However, the reverse would be equally

»- valid -- that such few species could easily be protectad without excluding
"7 sizeable land areas from leasing or adversely affecting trust obligations.
g;sbeiieve the latter should be given further consideration in the Final

Seismic Exploration
P7,44,45, We expressly request that the local land use agency be notified prior to

53,E72, any proposed explosive seismic exploration. Measures to control noise
76,82 impacts on all aspects of exploratory investigations and dril1ing should be

F-55




P7.,44,
45

P7,44,
43,46,

27,72,
80,81

P45

E35,47,

63,71,
72

Ksnneth E. Solt
January 18, 1985
Page 4

given prierity consideration whers residential areas are in closa proximity
to the area of exploration.

&jfnr and Groundwater Protaction

Growing concern and pressure is being exarted on State and local govern~
ments to more agressively protect recharge areas and groundwatars used for
public and private drinking water supplies. As noted in the DEIS, explor-
atory drilling may allow communication betwesn aquifers, ultimataly result~
ing in degraded water quality which makes groundwaters unsuitable for
domestic use.

Policy and regulatory protections for these aguifers is not sufficiently
developed in the DEIS. Much stronger safeguards, such as the lsasing
prohibitions proposed for wetlands and other water bodfes, would seem to be
Just as appropriate for public water supply systems. Local land use agen-
cies and water purveyors should be contacted for arsa-specific information
on aquifers and domestic groundwater systems, and should be consultad in
establishing water quality and quantity safeguards wade as part of the Plan
of Operations.

Thank you again for the opportunity to review the DEIS. If clarification
of our comments is necessary or if you have additional questions, please
contact Dave Clark at 587-4687. Ve look forward to continuing work with
your agency on the Q1) and Gas Leasing Program as specific sites in King
County are proposed for sits investigations and exploration, ,

Sincerely,
oty Tl

HOLLY MILLER
Director

HM:DC:mlim
RP10B

ce: Brian Boyle, Commfssioner of Public Lands
Bryan Glynn, Manager, Building and Land Development Division
ATTN: Ralph Colby, Chief, Plan Implementation Saction
Diane Sheldon, Planner, Plan Implementation Section
Harold Robertson, Manager, Planning Division
ATTN: Martin Seybold, Chief, Resource Planning Section
Cave Clark, Planner, Resource Planning Section
Lois Schwennesen, Chief, Community Planning Section
Steve Boyce, Planner, Community Plapning Section
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San Juan County

Planning Department
P.O. Box 947 e Fridey Habor, Washington 98250 + 206/378.2354

-':i

November 29, 1984

Mr. Kenneth E. Solt Wiz
Division Manager .

Lands Divisicn

Mail Stop QW-21

Dept. of Natural Resources

Olympia, WA 985J4

Re: DEIS
Proposed 0il and Gas Leasing Program

‘Dear Mr. .Solt:

San Jaun County offers the following comments:

NOTED 1. 8San Juan County is not included in the general
areas listed as potential areas of oil and gas
interest in the State of Washington.

P43 2. However, interest in drilling on the DNR aguatic
land holdings may be expressed by oil or gas
companies in the future, unlikely as that
possibility may be now. We request that San Juan
County bhe notified immediately when such an
indication of interest is known to DNR. San Juan
County is protected from surface drilling by RCW
90.58.160. "

P43,46 3. The waters of San Juan County are held to be
- unique by the lagislature above all others in the

state. Since 1923, a marine bioclogical preserve
has been established for all the "salt watars and
beds and shores of the islands constituting San
Juan County and Cypress Island in Skagit County"
(RCW 28 B.20¢.329). Preparation of spacific EIS's
for localized aquatic areas are called for under
program resource protection planning. Recognition
of the marine biological preserve should be
included as a "selectaed sensitive area" factor in
the EIS. Indeed the legal ramifications of RCW 28
B.20.326 might preclude any kind of drilling in
San Juan waters.
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Thank you for allowing San Juan County the opportunity to
comment on the DEIS.

Sincerely,
F‘ . L 4
ﬂtﬁf .441b£5uh.- e
Meg Fernekaes ' ﬂéﬁ;
e LSa)

c: Colonel L. Sorenson, Planning Director
Dennis Willows Director of Priday Harbor Labs

* g
air il e
.
Tl
-

Blus 2
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P7,42,
45

NOTED

“a MY R4 LY P e H LY mNT

am 2320 California St., Everett, Washington 98201 258-8211
ELRISIANEEILORERN vaiing Address: P. O. Box 1107, Everstt, Washington 98206

January 14, 1985
PUD 16182

Mr. Kenneth Solt, Division Manager . w13
Lands Division ‘

Department of Matural Rasources

Mail Stop QW-21

Olympla, WA 98504

Dear Mr. Solt:

RE: Proposed 0il and Gas Leasing Program
on State Lands - Draft Programmatic

Environmental Impact Statement

The intereat of this utility in your proposed program focuses on
protection of facilities of the Hemry M. Jackson Hydroelectric Project. We
do not object to the overall program. We present suggestions to improve
coverage within both the EIS and subsequent Departmental administrative
procedures.

Within the context of your proposed program adminiscrative procedures,
we feel that the State land under or on which our project facilities are locaced
should be classified as Category II lands. That is, according to your definition
{(p» 12), "Tracts on which there is a potential for significant environmental
impact." As we understand your proposal covering such lands, a leasing applicant
would be required to prepare an environmental checklist and a plan of operations
(p. 13). Therefore, we request that the following land sections be classified
as Category II due to the siting of project facilities within them. The project
area is shown on the enclosed drawing, .

Facilities Sections
Culmback Dam 29; T29N and RYE
Power tunnel ) 29, 30 and 36; T29N and R9E and 2:
T28N and RSE
Power pipeline {(buried) 3, 9, 10 and 17; T28N and RBE
Powerhouse 17; T28N and RSE 7
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NOTED

P7,43

45,52,
33

E69

£66,73,
85

Mr. Kenneth Solt

Department of Natural Resources e January 14, 1985
‘Facilities Sectiona
Lake Chaplain pipeline S, 6, 8 and 17; T28N and RSE and 31;
T29N and RSE
Evarstt diversion dam, water 31, 32 and 33; T29N and ROE

pipeline and tunnel

Seismic exploration and drilling are the two physical activities in the
program that are of major.interest to us. Recognition of the potential hazard of
these activitias to project facilities must be covered in administrative processing
of any exploraticn permit for project areas. Appropriate protection
requiremsnts must be included in any permit for exploratory work in the Category II
lands listed above and shown on the enclosed drawings. Also, any activity by
the permittee must be consistent with pre-existing agreemsnts and leases between
the District and the Dspartment of Natural Resourcas. In the context of proposed
program language, the above statemsnts constitute "site-specific conditions"
ragarding seismic exploration (p. 23).

Stratigraphic and exploratory drilling alternatives and discussion is
inadequate (pp. 23-24 and 66). Coverage is lacking of facilities at considerable
depth underground, such as the Jackson Project’s power tunnel. (A plan and
profile drawing of this tunnel is enclosed also.) We suggest that a fifth alternative
be added: . . . .

"S. Rastrict stratigraphic and exploratory drilling in areas

with subterranean facilicies.”

The need for this administrative option is obvious. The selection of it would be
limited to special cames or instances whare and when drilling could damage
subterranean facilities. Your proposed program fails to recognize the potential
problem. Our suggestion addresses this oversight.

There should, in our opinion, be DNR commants on environmental impact
and nitigation measurss under "Public Services and Utilities" regarding seismic
exploration and stratigraphic and exploratory drilling. Facilities of our
‘hydroslectric project have been designed to withstand seismic events (earthquakes).
Therefora, if proper buffering is employed hetween facilities and seismic exploracion
shot holas, protsction should be adequate. This specific assessment, however, must
be made by the Department of Natural Resources and incorporated within thia EIS,
{(draft p. 66). The sams {ssus applies to buffering between drill holes and deep
subterranean facilities at pages 70 and 82. We do nct understand the oversight
since our prior communication te you of June 25, 1984 specifically presented
this issuve. This is acknowledged in "Key Environmental Issu:s by Raspondent” on
pages iv and v. Snohomish County PUD is listed in the matrix.
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Mf. Kenneth Solt
Department of Natural Resources - January 14, 1985

The thrust and intent of our comments herein is to embed recognitiom
and protection of hydroelectric project facilities within your administrative
procedures, when and if implemented, for oil and gas exploration leasing on
State land which may involve not only the Jackson Project but any other hydro-
electric project in the State.

Py v
We appreciate your contacting us directly for commenting on the draftIZ::;

programmatic EIS.

Yours wvery truly,
R Ay pal b b

- D. )’L /'uﬂ_.n_,v prent

‘ g T
J. D. Maner e F NP
Executive Director Cess
Utilicy Operations azhééf

Enclosures (2) f‘jzz

B

tyd 4

B I

Leprs

-H'.l"_"i-‘
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5M0HOMISH
HEALTH
TISTRICT

Saurthouse
=erait, Washington 98201
-rpa Coce 206 259-9440

P42,4
E71,8

- O

December 12, 1984

Kenneth E. Scolt, Manager ) Wwil4
Department of Natural Resources

Lands Division

Room 202, Public Lands Building

Olympia, Washington 98504

Re: Proposed 0il and Gas Leasing Program
Dear Sir:

We have reviewed the Proposed 0il and‘Gas Leasing
Program and accompanying Draft Programmatic Environmental
Impact Statement (PEIS). The following comprises our

We are concerned about proposed leases within mumicipal
watersheds. Both the Sultan Basin and Pilchuck Watersheds
are vulnerable. Degradation could impact the water
quality of half of Snohomish County's residents. Since

we would oppose any drilling within these watersheds,

we fail to see why exploration should be allowed in these
areas.

We are available to discuss these concerns with you.
We can be contacted at 259-0693.

Very truly yours,

C. H. Mang R.S., Director

Environmental Health Division

CHM:RPS: jsf

¢¢: Department of Social and Health Services

City of Everett Water Department
City of Snohomish Water Department
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2,43,

P7,45

Plouse addvess repily X

Clty of Tacoma
of Public Utillues
P.O. Hox 11007
- Tacoma, Washingion 98411
(208 283-2471
/_mm Ly
o
VY PR PP 4Pl 4 ‘M.L-lIEﬂICIBIT;
DEPARTMENT OF PUBLUIC UTILITIES l l '
Paul J. Nolan, Director
December 18, 1984
Mr. Kenneth Solt, Division Manager W15

Lands Division

Department of Natural Resources
Mall Stop Qw-21

Olympia, Washington 98504

Dear Mr. Solt:

This agency has had an opportunity to review your Proposed
011 and Gas Leasing Program and the accompanying Draft Envirormental
Impact Statement, both dated November 1984, and we wish to comment
on your Program. As you know, the City's domestic water supply
cimes from the Green River Watershed which is a3 231 square mile,
protected Watershed in southeastern King County. The land ownership
is mixed with the Department of Natural Resources being a major
owner. The City is able to use unfiltered water due to the pristine
nature gf the Watershed and due to the sanitary and envirormental
controls the City has established within the Watershed area.

Gererally speaking, the City wants to make available the
maximum use of the Green River Watershed's resources, consistent
with the production of a pristine, unfiltered water supply. We
understand that you have proposed a programmatlic Plan and EIS for a
state-wide leasing program and individual sltes would be evaluated
on their individual merit. Since the City of Seattle combined with
the City of Tacoma's Watersheds serve over one-half the population
of the State of Washington, we think both the Seattle Watersheds as
well as the Tacoma Watersheds should be considered for desigration
as sensitive areas under your planning guidelines so that we are
assured that extra precautions would be taken 1f it were necessary
to drill in any of the cities' three Watersheds. _

In any event, we believe that any exploration or
developmental drilling within these Watersheds should be subject to
special sanitary operation provisions as well as special oil spill
and other chemical spill provisions, along with a containment plan
for such spills to insure that none of these minerals or chemicals
will reach our precicus water supplies. We would expect that
Environmental Impact Statements would accompany such exploration and
development plans, subject to the review of the affected cities.
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Mr. Kenneth Solt
December 18, 1984
Page 2

In addition to theses gensral comments we have itemized
comments on both your Program and the Draft Envirormental Impact
Statement, as fallows:

NOTED Program Document, Page 7 - We commend your attention to the Water
Pollution Control Act, but we ars concerned that accidental spills
could ocgur that may not be properly provided for in your Plan.

Page 10 - We commend and support your oil and gas leasing program
goal to protect from and reduce or eliminate losses caused by
erosion, pollution of ground and surface watérs and disruption of
wildlife habitats.

P31 Pags 31 - We ngted that some aof the drilling fluid additives may be

T caustic, toxic or acidic. We would ask that the use of any toxic
additives within s municipal watershed be very closely evaluated
before using them, both on the basis of spills at the drilling site,
wall as possible spills while the materials are being transported

P7 Page 34 - You indicate thet if surface water is disposed of
underground it must meet the provisions of the Department of
Ecology's Underground Injection Control regulations as well as the
Federal Safe Orinking Water Act provisions to protect fresh water
aquifers. We would hope that in your planning, surface water
supplies serving the domestic population would be given the same
considerations.

P46 Page 42 ~ Regarding lands available for lesse we note that your
Sensitive Area Planning process may ldentify lands that will be
withheld from leasing and that it will be on a site-specific basis.
It is our desire that three special considerations be given to both
Tacoma's as wall as Seattle's domestic water supplles.

NOTED Alsc on Page 42 - You note that some lands may be available for
conditional leases, such as places where municipal watershed leases
are in effect. If it's necassary to adequately protect our
Watershed from oil drilling we would be interested in pursuing such
a m- .

NOTED We also note on Page 42 that the Commissioner of Public Lands may
withhold lands from leasing if he determines it would be in the best
interssts of the State. We would hope that the two cities’
Watershads be considersd for such withholding if it appears that
exploratcry drilling or well development is too hazardous an
activity to be conducted on these lands. ‘

F-6b




k "CITY OF. TACOMA’

-

E72,81

P45

P54

NOTED

P46

NOTED

NOTED

E82

DEPARTMENT OF PUSLIC UTILITIZS

Mr. Kennsth Solt
December 18, 1984
Page 3

Page 43 - We note that your Department has withheld the leasing of -
aquatic lands at this time, It is our general positicn that it may
also be wise to withhold all or part of the domestic watersheds from
leasing consideration until such time that it might be shown that

" drilling could proceed safely and with minimal or no risk to the

envirorment.

On Page 43 - Under Water and Wetland Areas - We note that drilling,
development and production would be prohibited within 200 feet of
certain streams. We would presume that this would also include the
transportation of products to and from any sites also. The City of
Tacoma presently has a one=half mile buffer strip on each side of"
its Green River supply and such buffer strip may be more appropriate
::d our large municipal watersheds regarding the production of cil
gas. B

On Page 43 - We note that you will be requiring a Plan of Operations
for any exploration or drilling activities and we would hope that
such a Plan of Operations would be subject to our review so that
domestic supplies would be adequately protected from any drilling
operations.

Page 44, under Resource Protection -~ We wonder 1f such pratectim
should also be extended to the large watersheds at this time.

On Page 45, under Resource Protection Sensitive Area Plamning - We
would appreciats your considering watersheds as part of the
sensitive area planning process regarding 0il and gas leasing.

Page 46 - Hé commend your including industrial or domestic
watersheds under those situations that may be selected to be
sensitive aress.

The next comments will be on the Draft Environmental Impact
Statement.

Page 111 - We commend your recognizing upfront that any development
and production phase will require both an envirommental checklist
and mey also require a site-specific supplemental Envirormental
Impact Statement to adequately protect cur natural environment.

Pages iv and v - We are very concerned with any accidental ofl
spills or chemical spills comnected with your proposed program and
in reviewing both your program document and EIS document, we feel
the accidental spills are not yet adequately addressed as to their
impact on the envirorment. What can be done about spills and what
the short and long-term nature of such spills might be on the
envirorment is not addressed.
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Page A

NOTED Page 12 = Under Policies, Lands Available for Lease Altematives -

P42,45,
E71,80

NOTED

NOTED

" NOTED

We wonder if the Seattle and Tacoma Watersheds could be included
either in your Category II. or 1II., that is, Land Available for
Restricted Leasing or Lands Withheld from Leasing.

Page 15 « Under the first discussion - We strongly agree with your
buffer strip concept. Within the municipal watersheds we feel that
to ainimize the risks you may wish to consider extending these
buffer strips w to 1/4 or 1/2 mile away from any live streams.
Such protection should also be considered for the transportation of
any chemicals or products from the well site. We realize that such
protection may not be possible or even desirable in all cases timt
might arise. We fesl it is imperative for your Department to
quantify the envirormental damage from a "worst case” basis chemical
spill while transporting materials to a drilling site within a
watershed as well as quantifying and evaluating the effect of a
theoretical oil spill from a typical oil well on our watersheds.
Then, we can ratiomally evaluate the impact of such activities on
our domestic water supplies. Either theoretical or real situations
could be evaluated as toc the effect on our natural enviromment.

Page 33 - Under 0il and Gas Leasing Program Goals - Again we
strongly agree with your goal to "Protect from and reduce or
elimirate losses caused by erosion, pellution of ground and surface
waters and disruption of wildlife habitats." ,

Page 33 - Again, we note that some DNR lands are leased for
municipal watershed purposes and 1f necessary to protesct us
ideq.mtely from 0il and gas leasing we would be interested in such a
sase,

Page 38 - Under Policies with a Potential for Envirormental Impact,
Natural Envirormment, Earth, Alr, Water - You indicate that no
significant impacts are snticipated. We strongly believe that, as
mentioned before, your Department should take the time to try to
evaluate the effect of either a major chemical spill or a major cil
spill within a domestic watershed or within a certain number of feet
from any live stresm within the State of Washington and then we can
rationally determine the impact of these proposed operations on our
precious domestic water supplies. Also, on Page 39 under Built
Environment, again you indicate that no significant impacts are
gnticipated. We belliave that you should detall the impact of either
@ chemical spill or an oil spill, both on the terrestrial as well as
the acuatic envirorment.
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NOTED

NOTED

NOTED

NOTED

Mr. Kenpeth Solt
Oecember 18, 1984
Page 5

On Page 41 - Under Built Enviromment, Envirormental Health - Once

again you indicate that no significant impacts are anticipated and’
we wonder what the impact from a chemical spill ar oil spill would
ml

Page 71 - Under Exploratory Orilling - You appear to provide a great
deal of protection against accidental well blowouts and we commend
your efforts along these lines. This is one of the occurrences that
we've all seen in the movies and of course it gives us a bilased view
towards the envirormental hazard of oll and gas wells.

Page 77 - Under Natural Envirorment, Water, Runoff/Absorption - It

is good to see that contaimment berms will be required surrounding

the storage area for drilling mud materials. For our watersheds it
may be necessary to have a containment plan in effect for the whole
site as well as an evaluation of the effect of any chemical spills

or oil spills while transporting materials to and from the sites.

Once again, we appreciste the opportunity to comment on
your Program and your Envirommental Impact Statement and we cannot
overemphasize our feeling for the necessity of adequately protecting
our domestic water supplies and for evaluating the possible effects
of chemical or oil and gas spills within our domestic watersheds so
that both we and tha public can have adequate assurance that
drilling can or cannot proceed safely within these watersheds.

Very truly yours,

V.2 $0)/PN

Kenneth F. Olson
Superintendent
Water Division

KFO:CRM/smc

cc: Tom Spring, Seattle Water
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FRI_-NDS OF PHI COLUMBIA . ' January 9, 1985
250 3arl Road
Moses Lake, WA 98837

Kenneth Solt, Divisiin Manager
Lands Divsion '

Department of Natural Resources
Mail Stop QW=21

Olympia, #A 98504

RE: Comments on Proposed Oil and Gas Leasing Program wlé
Dear Mr. Solt;

NOTED I have read the document which 1s the draft 0il ana Gas Leasing Program.

P41

I have not read the P3IS, I am submitting these comments on the first
document because of the time constraints. I only have 5 acays left to
read and comment on the PEIS and may not be able to agccomplish this pro-
ject in a timely manner, Therefore I have read the program and wish

to comment on the document at this time and hopefully I will be able %o
get comments to you on the PEIS at a later time.,

The background section of this document was extremely informative and
well thought cut, I did not understand fullythe comment on pg. 9 which
says "Integrate the needs of nontimber resources into the mangement of
of the timber resource", This seems to place the timber resource on a
level of higher importance then the other natural resources on DR lands,

_ Please correct this assumption by informing me of t:ie correct meaming of

P7
E71,81

P7

P7,45,
48,52
A

this statement or change the document appropriately $o that one resource
does not tend to dominate others,

The introduction to oil and gas exploration developmen? in vWashirgion was
again well developed and quite informative, I was quite surprised to see
that only one 0il 'well has been bro:ght to production sta.us. This fact

is quite and eye opener taking into account the amount of activity and
money generated from a program of this type. Naturally I am concerned
about Columbia River Basina roll in this program, Also the recently
gscraped pkans by ARCO for testing on the floor of the Columbia. Some of
these soncerns may or may not be addressed in the implementation of this
program, Irregardless it is aprarent taat there is interest in oil and
zas deposits along the western rim of the basin,

On page 24, Phases of activity, I am concerned about the waste disposal
section of this part of the report, I do not support, under any circumstances
injecting polluted waters back into the strata, The fact that it lesser

in quality does not afiect the volume of such poor gquality waters. I strong-
1y support the method of evaporation listed on page 31. I :dvise that
injection disposal procedures not be allowed, and absolutely no disposa.

be allowed in streams(2nd parazraph, left hand column), Zvapor-iion {roa

a surface impoundment is the best alternative suggested,

In r:zards to the actual program, I am overall pleased with its content.
I suzgest on paze 45, the following change be made: Public hearings will
be uﬁed to gather additional informatinn, Deleie the words'may also te
used”,

In r-gards to resource protection I si ongly recommend more space be allowed
for within the prozram to cover flora and favna protection, in general.
While the department has focused specifically, at length on threatiened or
endan;ered or sensitive areas and species, not muah has been notatad
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about impacts on flora and fauna of the area, What has been notated seems
to hinge greatly on determinations by the Commissioner as to the impact
of such acitivites upon flora, fauna and wildlife habitats. I reqguest
that notation be s.ecifically included that the commissioner will deter-
mine impacts upon the enviromment, through public hearings, and then
make determinations, This removes some of the subjectivity which comes
from the departmenta invelvement in the overall program.

NOTED I alsc requeat that a greater amount of space be devoted to reclamation,

A simple statement such as appears on p. 56=",..is contingent upon accept-
ance of the reclamation by the department and compliance with the terms
and conditions of the lease.” simply does not cover the subject adegquately.
I have seen firsthand USDA apnd USFS inspections on timber contracts and
various other termination and release activites regarding lease terms
compliance and the impkied rules which allow for on the site flexibility
by the contract officer almost always results in a deminishment of the
resource or resources, I would like to see a more specific sinting in this
progrgg of policies which the DNR proposes for its contract officlers

to follow,

In generzl, I found the work to be informative, complete and only partly
neglectful in specific instancea. I urge that the department tighten 1ts
controls on the field staff in regards %o compliance,sét policies and
spell out department policies to a far greater degree, allowing for little
if any, on aite flexibility by a single field person.

Your considerations of tnese comments i3 greatly appreciated.

Sthcer qu \

-y

Stephen R, er
Director-FRIENDS OF THE COLUMBIA

755"




‘The Nature Conservancy

Washington Field Office .
1601 Second Avenue, Suite 910, Seattle, Washington 98101 s
(206) 624-9623 e

January 15, 1985

Kenneth E. Solt . w17 Tur
Division Manager T
Lands Division

Mail Stop QW-21

Department of Natural Resources
olympia, WA 98504

Dear Mr. Solt: -

. I have reviewed the Proposed Oil & Gas Leasing Program o
and Draft EIS issued November 1984. As you may know, Tom
The Nature Conservancy is working closely with the DNR e
to preserve Washington's natural heritage. Also, under o
a cooperative agreement with the DNR, the Conservancy o
is implementing the Washington Register of Natural Areas
Program.

NOTED It appears in the Proposed Oil & Gas Leasing Program
and Draft EIS that there is some misunderstanding -f}a
regarding the role of natural area registration in the e
dtate's overall natural heritage identification and ~
protection plan. I recommend that you meet with
Mark Sheehan, manager of the Washington Natural Heritage
z:ggram, to eliminate the confusion that seems to

st.

If I can provide any assistance in this effort, please
let me know. I have enclosed a copy of a brochure far
the Washington Register of Natural Areas Program. The
entire Natural Heritage Program and its components are
discussed most comprehensively in the DNR Washington
Natural Heritage Plan.

Sincerely,

LA it /"]
Laura Smith

Field Representative

Enclosure

cc: Mark Sheehan

. Western lcgimnl Oﬁu . National Office
156 Second Street, San Francisco, California 34105 1800 North Kent Street, Arlington, Virginia 22209
(415) 777-0341 P75 {703) B41-5300




NOTED

NOTED

NOTED

Plichuck Audubon Society
P.0. Box 1818, Everstt, Washington 36208
Japuary 14, 1985 -

Kenneth B, Solt, Division Manager . wig
lL.ands Division

Mail Stop QW-21

Department of Natural Resources

Olympia, WA 98504

Dear Mr. Solt:
Thess are our comments re: "Proposed 0il and Gas Leasing Program, November 198..%
Page 7:
1. Y...1ll reasonable and appropriate uses," While Chapter 90.58.020 RCW
does state the above, the sxclusion of further explanation leads to &

false lmpression of the intent of 90.58.020 RCW. "This policy contemplates
protoeting u.ga.i.nnt advorso offecta to the public health, the land and itas

t {8.0e." This last sentence is the intent of the chapter;
it sanctions mlmblo and appropriats use only after protection of the

?a.tgo 9t

l, "Integrate...montimber resources,..into management of tizber resource." This
impliss that the timber resource is the first priority. There are certainly
many instances where the timber resource (the harvesting or 'mining' of
irees) is not the best and highest use of the rescurce.

2. *Contribute to...mbﬂity of .o LfoTest, . industry . We really don't feel this
is an appropriate goal., It is all oo sasy to place industry before the
mandats to conserve and enhance the nstural resources, INR should be concerned
wvith contributing to the viability of the people and tha resources (not
industry) first and foremost.

3. "Promote...comtinuing...renewable resources.” This should be on the basis of
a sustained yield for all resources, not only those for which INR feels it has
dirsct jurisdiction.

Pags 10:

1. *Contribute to...potential of the oil and gas industry.® The tusiness of the
state government and its subdivisions should be people nct business or industry.

Page 25

P25 1. hat is a pre-existing road? What is its relationship to an existing road?
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Page
P27 1.

E70 2.
b ¥ LT
Page

P45 1,
E123

NOTED 2.
P27 3.
-2 T
E86 4.
P55 5.

+ .
vei.

Page

Al

NOTED 1.

-

P45 2.

27:

YHalf,..a2creage...rehabilitated...upon complédtion....” This means that froa 2
to 8 acres per section will not be rehabilitated. This cannot be cailed enhance-
ment (see goals) especially vhen unrshabilitated land could really bs a mess

and contain all the garbage (such as toxic, caustic or acidic additives) from.
the other so-called rebabilitated land. Such areas are certainly inappropriate
in Wilderness Areas, Parks, wetlands, stc. ¥o mention is made of rehabilitating
the potential minimum additional scrsage (13 acres per section) for roads,
pipalines and other funoticns.

", ..t0 & pump installed in & stream...."” A maxizum GPM withdrawal of stream
water should be determined with the Game Department and others to protect
downstrean and instreas impects on & case by case basis,

31:

The use of toxie, caustic or acidic additives in drill mud should be specified
and inddvidual impacts be enumerated in an EIS, Controls and mitigation gheuld
also be addressed.

35:

Who determines presence and levels of toxic materials im drilling fluids? Is
monitoring required? : )

Where are the D.0.E. approved disposal sites?

#The drill pad surface...reserve mud pit, is restored to its original condition....
This statement is at odds with comment P27, "That only half the acreage would
be reitabilitated.” All is our goal.

"Aocess roads are reclaimed as required by INR." What are these requirements?

" ceoquipment are removed and the surface is restored.” Ia there a site
inspection to ensure complisance? Ars bonds required to ensure compliance?

423

"Leass spplications...accepted...trscts...no adverse impacts....” This is a
veary positive statement and a highly desirable policy. We feel that the
publie should have the oppertunity to comment on any such individual lease
propesal, ;

We feel the following lands should pnot be available for exploration or
sxploitation by any dlrect vertieal drilling. Directional drilling should
be addressed cn a cass by case basis with public commentas via specific EIS:

Parka=-sity, county, state, nationul; wilderness areas; iones deisgnated
Conservancy; natural area preserves; environmentally sensitive areas; wet-
lands; all areas set aside for a specific purposs {i.e., the Tumwater
Botanical Area near Leavemworth,}; shorelines of statewids significance;
shorelines. ' '
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P7 3. LI 1. pcrllif- any Minty.ocrnm.-ommm checklist....” This
checklist and mitigating measures should be subject to public review and
comment.

Page 44t
P5%,5 1. "Some preliminary investigatioms....” Some should be defined.
Page 453

NOTED 1. "Public hearings may also be used to gather....inforsstion." Change may to
¥ill.

Page ib:

NOTED 1. “Industrial or domestic vatersheds...." What is the definition of "Industrial®
wvatersheds? Locations?

NOTES 2., Definitions for stream types and their designations should be consistent
R throughout all state agencles; i.e., a Game Department Type 1 should be
the same as a INR Type 1,

Page 45 and 47:

-B6& It is to be hoped that INR will use existing personnel in other departments to
: evaluate esoteric elements such as determination of significant wildlife
wintering areas, fisheries lmpacts, etc.

Page A<l and A=2:
R
P7;A~1 "A very quick examination of drilling mud materials indicates some rather toxic
substances, onmee which would cause considerable concern if they were to be near
. my aquifer, Are they “safe"?

PROPOSED OIL AND GAS LEASING PROGRAM: DRAFT ENVIRONMENTAL IMPACT STATEMENT
*. Gemeral:

My apologies to Mssra, Ford and Vonheeder, but on the whole I found ihis document
extremely hard to follow. It is poorly organized perhaps and could definitely
use a better physical configuration, The whole tenor of the EIS is to favor
business and neglects real conservation and enhancement. There are nany
inconsistencies and contradictions. For example, many listed alternates are,

as stated, totally unresascnable options, yet soms unreasocnable optione are
handed of?f by atating that the alternates are unreascnabls, ;

& I firmly believe that the EIS is so loosely wriiten that public monitoring of

:¥ ¥18 standards and policies is impossibls, alsc that the make up obstructs INR
monitering tool
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.. Specitic:

P42 Page 9t "...proposes to allow...lnvestigative...actions....” "...proposes to
allow development and produstion.” TYou are proposing to allow these activities
i . regardless of location and consequencea? We feel a condition should be made
';f‘! such as ",..these activities will be allowed only if conditions of the EIS are
R o A m..

NOTER Psge 113 "Anticipate and respond...oil and ges industiry activities.” ‘"Contribute
. ... ‘%o the potemtial of the oil and gas industry.® Thess statements, with many of
" ¥ the goals listed on Page 10, are designed to nuture business, vhich, if it is
“f 1ike the past, will he to the detriment of other natural resources, such as
_ recreation (hiking, fishing), water and air. Such statements disregard other
™+ areas of the INR mandate. ,

P42,43 Page 12: "All department...lands...available...oil and gas leasing.,..unless
e bited or restyricted....” The prohibdted or restricted lands should be
isted in the EIS3.Comprehensive public comment and evaluation of the propossd
. sction cazmot be made on this EIS without the listing. The alternate which hest
* covers all slements of your goals and policies ia sa follows:

+ Department managed lands will be placed in one of thres categories, 0i)l and
. gas leasing will be based on each tract's category., They are:

Category I. Same as your Altermate 2 Category I.
“#9F _ Category IT. Lands withheld from lessing. Tracts within prohibited areas.
.. Category ITX. Same as your Alternate 2 Category III.

P43 Page 161 Proposed Action. It is assumed this page addresses WEEN, The proposed
action does not address, axcept in the most general terms, vhen notifleation
vil] take place unless upon acceptance means instantanecusly, It also joes not
address conditions vhers the surface 1s lsased to private interests. Hor is the
Rechanisa of public involvement outlined. Under Discussjon it ia stated
"Notification upon recsipt of the spplication iz too early...to serve.,.ussful

" purpose.® In the last paragraph a very useful purpose is stated; sarly public

involvemant. '

+ A possible scenario under the Proposed Action: The first notioce of impending oil
“exploration or exploitation upon a Game Department Sanctuary is when the trucks
come rumbling to their field office (if indeed there is one there.) Impossible?

_ Tour Proposed Action states "Notificatlen to surface owpers,...” If the Game
-7 *“Departsent does not own the land there is no obligation to notify them, or any"

*  other surface users, if that user does not own the land. I DNR owns the land
"leased" by the Came Departaent, your proposed action atates that you will
notify the DNR (the owners), Notification to all users (surface or not)

;u.:i 11:10 required by all alternatives. The use of computers makes this quite
MAS1LDLE,
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NOTED Page 18: Right of Entry. Proposed Actlon. The appropriate department muat be
identified. Is it the INR office or the leasees office?

NOTED Under alternative it is stated that a no-action aliernative would ignore the
rights of surface leasees and is thus considered unreascnable, "Unressonable”alternates
have been listed throughout this document. The rights of surface leasers have besn
ignored in the Notification Section, among others. The rights of other patural

*  resources are ignored,

NOTED Page 19: Resource Protection. Plants and Animals. Proposed Action. Wording must
include "avoid impacts on Washington State Special Animal and Plant Species and
animal and plant epecies listed as threatened, ‘endangered or sensitive by
agencies of the government of the State of Washingtom, the FPederal Government, and
local governments." '

The values of your proposed action cannot be determined without expounding on what
the statement "within trust managewent obligations...." =meanas,

"NOTED Page 20: Yes, it is possible that consideration of endangered, threatened and
sensitive species would be costly and require dramatic changes. It is alsoe
possithle that restrioctions imposed by these considerations may not be warranted,
The wvalue of wildlife and the cost of its protection is not addressed by this
document, nor is it its purpose. To be considered as relevant, your statementsa
need more than mere snumerztion.

P45 Page 20: HNatural Area Preserves and the Registry Progran. Mere deisgnation means
little if these areas.ars not protected. There is no more protackion of these
areas by this EIS than to other arsas., The locatlion of oll and gas leasing
activities must be adjusted if the ares has been identified, otherwise identifi-

bk ocation serves no purposs but to build empires.

P45 Page 21. Cultural Resources, Proposed Action, “Administer the 01l and Gas
s - Leasing Program in a sanner...." This mannsr is not specified. What is ths
manner? Under Alternative "Make no special effort....” This implies that a
" special effort will be made under the Proposed Actlion., Where 1s this special
effort documented? Is this effort as costly as the disregarded costly inventory
and data gathering required to protect Plants and Animals discussed ok Page 207

NOTED "Since OAHP is understaffed and underfunded....” Is INR going to increase thaix
staffing to do this job (proposed action) or will INR transfer funds tc OAHP so
*» that they may do the job?

+ We feel that special efforts must be made to protsct all of our natursl rescurces.
One of your mandates 1is to enhance and conserve our natural resources, INR is in
itself a special effort to do that, and as such they should espouse using
special efforts to achievs that mandate,
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NUTEIX Road Comstructiom. Proposed Action. The Forest Practices Board road standards
-7 i should be enumerated. Current road conatruction and maintemance practices do not
alvays contribute to solving probleas, in faoct they are problems. INR ia by its
proposed action denylng itself the right to more stringent and sensitive evaluation.
A standards provides only a basis of evaluating and does not assure unblased
. assesment of oparstor performance.
YTy 1
. =oM-Both the Proposed Action and the alternate is silent about who establishes the
Instanderds and their applications. The ariteria for standards are not stated for
Etieither proposal.

P45,50, Page 22: Preliminary Investigations. Proposed Action, What are the prelinminary

51 .. investigations which will be allowad? What are the site-specific conditiona
vhich say dictats restristions? What are the preliminary investigations which
will be prohibited on water and wetlands? An evaluation of and comments on this
EIS cammot be truly made without certain withheld inforsation.

P45 Pege 23, Seismic Exploration, Proposed Action. "...site-specific conditions
+. mey preclude....* Agein sertain valuable and necessary information is witbheld.
7 Under your discussion seation the second paragraph 1s more of a dogmatic atatement,
*uge and wndocusented, than an slement of an unbiased discussion. :

NOTED Page 24{: Stratigraphic and Explorstory Drilling. Discussion. Submisaion of an
envircnmental checklist and a Plan of Operations for department approvel will pot
ensurs that sn environsental analysis of the site has been made. Is not the check-
1list sade by the applicant? The checklists we are familiar with have been., They

_ . bhave been biazsed and inacourate. They have contained outright lies in opposition

WikDT to differences of opinion. The lead agencies reviewing checklists aust be as

* Imowledgeable about the site (more so would be better) -tg;n the leases,

E25. The last paragraph states: "Thess alternatives would eall for making & judgment

- about the relative importance of environmental impacts.” The implications is
that this is undesirable, yet the whole ZIS is filled with judgments. Why singls
this out? If judgments are out of place here, they are out of place in all areas

a0 of the EIS. FPlease rewrite. ‘ .

NOTED Page 34: Departaent Leasing Policies, "Since leasing is strictly an administrative
R process in which no environmental ilspacts occur, no mitigative measures are
discussed.” The lease 1tself (the paper, the dooument) ia an administrative action
and does not have an iwpact, but the results of the lease may very well have impacta.

.

NOTED Page 38: Rescurce Protection. Proposed Action. "“Consider avoiding...impacts on
. Species conaidered sensitive." Only consider? This must read "...gust avoid...."
To mest your goals and objectives you oust avoid impacts. Alternats 2 is the
preferred action, : -

.o+ * Hatural Environment, Earth, Air, Water. "No significant impacts are anticipated.”
This is an area vhers the document's orgenization may well have went to pot, I
cannot tell vhat policy this refers to. To say leasing will not have an impact
1s ridiculous, See Deer Creek Mud Slide for potential caused by poor Forest
nanagement, practices and roed comstruction practices; while they may not have been
related t0 cil and gas leasing activities the potential is there!
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NOTED Page 39: Bnergy and Natural Resources, "No significant impacts are anticipated."
Here again this flasco may well be the result of poor differentiation. Significant
impacta to energy resources will result from removal of gas and oll. The

- activities to exploit these may very well impact other patural rescurces--the
ones which seem td be shunted away, i.a. water, recrsation, wildlife, etc.

E43,86 Page 42: Natural Environment. Earth. "Cut and fill...pay...result in changen,..."
) By definition cut and £ill does change the topography. "Overall impacts Lo topo-
graphy sssociated with roed building would be minor and ipsigpificant.” Wrongl
It should read major and significant. See Dear Creek Slide and other disasters
caused by poor road construction practices.

E43 Vhat is pre-existing natural topography. Nowhere does there appear requirements
in mitigation for culverts, reseeding, catch basins, ete.

E64,75 Air, What are the duat abatement measures? Are they chemical? Mechanical?
Construction only after rains or smow?

NOTED Page 43: Plants and Animals. ", review, . will...(use) the Hatural Heritage data

=5 gystefeseto 1dentifyeses" "The appropriate Department of Game...may...." A1l
resources must be used as well as an unspecified Natursl Heritage data system must
be used. May be used. This should read must be used.

. The construction of roads is not a good reason to destroy or impact Washington
* .- State Special Animal or Plant Speciss. Construction neither enhances or con-
YSG. serves. :
Bl & : ‘
P45 Page 43t Nolse. Noise in remote areas can be a aignificant impact to both wildlife
and humans using those areas. Another option would be to restrict construction
%o week days only. . "
E86 Page 44: "Roads may be berricaded and abandoned at the close of oparations.” This
T . Yappears to be a new option., What happened to rehabilitation?
Lesr
NOTED Page 50 and 51: Figure i!'s dimensions do not match word description of the second
e peragraph on page 50, Page 50 alsoc contains a value judgment.

NOTED Page 52: I cannot find the referenced alternate to M/T. A value judgment is also
' > esontained in the next to last paragraph,

ES5S Page 53: The mitigation should read "Entry to sensitive areas will be denied,..."

'.+» The last paragraph uses a propossd goal of the Proposed Aquatic Policy Plan ag
justification for a no-action alternative. Such usage is underhanded, for or
against an activity. Incidentally this no-actlon alternate seems to be misasing.

E58.,%2, Page 5,4t Seismic Exploration. "Energy would be induced....” What kind of emergy?

66 What is the magnitude? What are the tine frames? What are the site-specific
conditions which may preclude the use of certain (what kind) energy; limit (specify);
or modify (how?) their use?
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Page 56t Liquification of soils other than clays also occur.

Page 57: Who are the "local planning authoritiss® suggested for developing
Plan of Operations for unstable moils?! I do not see the preferred action or
the alternatest

I suspest (hope!) the phrase mipinum corrider widths should read aaximum
corridor widths. See Mitigation for Plantas and Animals.

Because of time limitations we could not finish our evaluation beyond page 57.
Based on the previous pages it is expected that the following pages would result
in sizilar comments.

Thank you for the opportunity to comment,

Sincerely, ,’

- (dm‘;?
mm./z. Howard
Pr ent

Pilchuck Audubon Society
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NOTED

Timber and Wood Products Group Bolse Cascade

Environmental and Energy Services
P. O. Box 8328

Boise, Idaho 83707

(208) 384-6458

Jenuary 3, 1985

Mr. Kenneth Solt : : w19
Division Manager

Lands Division

Depariment of Natural Resources

Mail Stop W-21

Olympia, WA 98304

Subject: Proposed 011 and Gas Leasing Program .
Dratt Programmatic Environmental Impact Syatement

Dear Mr. Soit:

Boisa Cascade Corporation appreciates the opportunity to comment on the
proposed Oi! and Gas Leasing Program .and the Draft Programmatic Environ=-.
mental Impact Statement (PEIS). Bolse Cascade's review of both documents
found them to be well written and compliete. |t was noted, however, that
the section entitied "0i| and Gas Leasing Procedure™ appeared at the end of
the document. Clearly, this discussion of (easing procedure, and espe-
cially Table 4 which depicts permit processing, shouid appear at the
forsfront of this document. Further, the flow chart presented in Table 4
is not accompanied by a detailed description.

Béisa Cascade timber!ands, very often, cannot be fully evaluated without
geclogic interpretations gained from adjacent DNR-managed lands. There-
fore, Boise Cascade supports the DMR's 01i and Gas Leasing Program goais.

Again, thank you for this opportunity to comment on these important
documents.

Vietor J. Kollock
Environmental Engineer

VJK/AS. 15¢
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